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The Lane & Bodley “Columbian” Cor. 
liss Engine. 





In our issue of October 26th we referred 
to the excellent display of Corliss engines 
made at Chicago by the Lane & Bodley Co., 
of Cincinnati, Ohio. The engraving on this 
page is of one of the engines of the new 
pattern, and represents the latest practice 
of this company. The frame instead of 
peing of the usual central web type has a 
girder of box cross-section; the guides are 
pored and strongly joined at their outer 
end where a substantial bearing is had on 
the foundation. The construction — box 
girder, and strongly connected and sup- 
ported slides—is designed to prevent twist- 
ing and springing underheavy loads. It will 
be noticed that the square corners on the 
ends and upper surface of the cylinder are 
avoided, these parts being rounded and 
painted; this makes a very neat finish of 
these surfaces. 

The construction of the fly-wheel will be 
understood from the engraving. This is 
the latest construction of the company for 
electric light and power engines, and is be- 
lieved to be the best practical design for high 
surface velocity, and for shock. It is the 
practice of this company to press the hub to 
place on the shaft, and the wheel is generally 
_turned onitsownshaft, insuring truerunning. 

The valve gear is the same as has been 
satisfactorily used by this company for 
several years. 





and drew the radial lines 0 3, 0 4, O 5, 
etc., also the diagonal dotted lines D from 
A 4 tod 5, etc., until all spaces were crossed 
by diagonals and formed into triangles, 
except the space in the triangle a 8, 2, 4 8, 
since this was already a triangle. I next 
proceeded to construct three sets of trian- 





hypotenuses 0” to all the triangles from the 
points 8, 7, 6, 5, 4,3 on C intersecting the 
perpendicular /'in the points 8, 7, 6, 5, 4, 3, 
and consequently the height of the points 
where all the radial lines running up the 
slant side of the cone from the points on the 
base circle, Fig. 2, would intersect the cut- 


Fig. 6 
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DEVELOPMENT OF CONICAL SURFACES BY TRIANGULATION. 


gles, which are shown in Figs. 8, 4,5. In 
constructing those in Fig. 3 I at the same 
time developed the pattern for the head of 


ting plane. I therefore had a set of trian- 
gles of which the hypotenuses were the 
length of these lines from the point on the 


set of triangles, of which the hypotenuse 
was the length of a line running up the 
slant side of a cone in a diagonal direction 
from the points a 7, a 6, a2 5, a 4, 48 on the 
base circle to the points 8 4, 7 5, 6 5, 5b, 4d, 
on the cutting plane. 

I next constructed the third set of trian- 
gles, and at the same time developed the 
head pattern, Fig. 3. This set of triangles 
represents the heights, first of the points 
on the cutting plane one above the other, 
as 8b above 2, 4b above 3 5, 5b above 43, 
and so on. Second—The length of the 
distance between 2 and 8b, 36 and 43, 4d 
and 5% on the slant up the cutting plane, 
I first drew the line H K, Fig. 8. I then | 
transferred the points 8 b, 7 b, 7b, 6, 6B, 
5 b, etc., Fig. 2, to this line. From these 
points I erected perpendiculars. To these 
perpendiculars I transferred the heights 
8, 4, 5, 6, 7, 8 on F, Fig. 4, to the corre- 
sponding perpendiculars, always using the 
line H K as a base. Itis seen that when 
the points } 8, }7, 6, 55,54, 538, 2 at the 
other end were connected by lines drawn 
freehand, the whole formed a hyperbolic 
curve, and the figure formed one-half of 
the head required, and the lines connecting 
these points gave the length of the distances 
up the slant of the cutting plane from the 
points 2 to 8 4,86 to4d, ete. They also 
formed the hypotenuses of the triangles, 
and by drawing horizontal lines from the 
lowest points to the perpendicular lines, the 
triangles were completed. 


ss the section, as shown in Fig. 8, and as will base circle to the cutting plane directly These triangles shown in the figures, pro- 
Development of Conical Surfaces by be explained later on. The trianglesin Fig. over the radial lines on the plan, Fig. 2, or, vided no head was required, may be con- 
Triangulation. 4 were constructed, using the radial lines in fact,a set of triangles erected on these structed one with the other as in Figs. 4 and 





By GEORGE GuNTz. 





A few days ago I was confronted with 
the problem of 


C8 to 8 for the bases, by taking them suc- 
cessively from the plan, Fig. 2, and trans- 
ferring them to the line 0, Fig. 4. At point 
2, Fig. 4, I erected the perpendicular F, 


lines as their bases with the correct height 
of each perpendicular. I next proceeded to 
construct a second set of triangles, Fig. 5, 
using for the bases the dotted lines D, Fig. 


5. Now having constructed these three 
sets of triangles, I had so far determined, 
first, the length of the pattern required 
around the base circle which is represented 
by the spaces a 





developing a 
large pattern in 
sheet metal in a 
small space. 
Namely, the 
cutting with a 


8,a7, a 6, ete. 
Second— The 
length of the 
edge of the pat- 
tern required 
where it is cut 


vertical plane a by the plane 
section H F G, which is repre- 
Fig. 1, on line sented by the 
E F, from the hypotenuse of 
base of a cone 28 the triangles, 
feet in diameter, Fig. 3. Third— 
and also cutting The width of the 
a pattern for a pattern on the 
head to fit in the different radial 


section where 
cut from the 


lines up the - 
slant side of the 


cone, as this cone, which are 
section and not represented by 
the cone was the hypotenuses 
wanted. CO, Tin. < 

While I had Fourth — The 


sufficient room 
to strike a part 
of a circle of a 
little more than 
half the base of 
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diagonal dis- 
tance up the 
slant across each 
space formed by 








the section re- 

quired, I did not 

have enough to develop the pattern in the 
usual way, so I struck the part of the circle 
of little more than half of the section, as 
shown in Fig. 2, and drew the center line 
8, 8, also the, line 2, 8, at right angles to 
it, thus forming a half plan of the section. 
{then spaced off the arc in equal spaces, 
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which represents the line H F’, Fig. 1; then, 


in transferring the line C, Fig. 2, to Fig. 4, 
I used the point 2as a common end of all 
the lines transferred. Now, as all radial 
lines running down the slant side of a cone 
are of the same angle, I used the angle 
EH F G, Fig. 1, and drew the necessary 


2, and for their perpendiculars the same 
heights as in Fig. 4, but with this differ- 
ence : 
drawn from 8 to 8, 7 to 7, 6 to 6, etc., but 
in this set the hypotenuses were drawn from 
7 on the base up to 8 on the perpendicular ; 
also from 6 to 7,5 to6,etc. I then hada 


In Fig. 4 the hypotenuses 0 are. 


the radial lines, 
which are rep- 
resented by the 
hypotenuses D’, Fig. 5, having virtually 
cut up the entire surface into triangles. To 
develop the pattern for the section I put the 
triangles together again as follows: First— 
I drew the line 0’, Fig. 6; then with a radius 
O 8, 8, Fig. 4, from the point 8’, Fig. 6, I set 
off the length 8, 8’, then with a radius a 8, 
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a 7, Fig. 2, I set off the distance 8' 7’, Fig. 6. 
Then with a radius } 8, > 7, Fig. 3, I set off 
8, 7, Fig. 6,and with a radius8, 7, D’, Fig.5, 


_ L set off the distance 8, 7’, Fig. 6, cutting 


the curve made by radius 8’, 7’ in 7’, and 
with a radius 7, 7 c’, Fig. 4, and the point 7’, 
Fig. 6, as center, I cut thecurve 7, thus com- 
pleting the space 8’, 7’ 8, 7, and this process 
was repeated until the half pattern was com- 
pleted as shown in Fig. 6. I have here 
shown the different processes in different 
figures for the sake of clearness, but I 
constructed all the figures and developed 
both patterns on Fig. 2. 
————__-+ >> ——__—_——_- 
Monthly Meeting of Mechanical En- 
gineers. 


(Concluded from last week.) 


Mr.Batut—Thestory you have just listened 
to about the piston valve reminds me of some- 
thing I read in one of the Buffalo papers 
some 25 or 80 yearsago. Youall remember 
that at that time Chicago was being raised 
from the swamp, and some of the buildings 
had been raised. Some of the walks were 
up on the new grade and some down low, so 
that people passing along the street had to 
go down steps and then up again. The 
Buffalo papers said you could always tell a 
Chicago man when you saw him in Buffalo. 
He would go along the street and act as if 
something was the matter with him and 
finally he would discover a stairway in a 
building and go up eight or ten steps 
and come down and then walk along. 
(Laughter.) 

As to Chicago engines it seems to me that 
in the large vertical engines that have been 
brought out recently, and in the matter of 
triple expansion and quadruple expansion, 
and so forth, many of those engineers that 
have gone into the multiple-cylinder device 
have overlooked the necessity of introduc- 
ing all the refinements and getting the best 
results they could from engines with fewer 
cylinders. I know of triple-expansion en- 
gines to-day, of large power, that fail to de- 
velop a horse-power below 16 or 17 pounds 
of water. Of course, we all know that any 
good compound engine with all the refine- 
ments that are practiced now in large en- 
gines ought to do better than that. I think 
people have rather gone wild about adding 
cylinders without introducing the refine- 
ments that would enable them to get better 
economy with fewer cylinders. 

Mr. Strone—I have not heard anything 
said in the remarks that have been made 
about quadruple engines in reference to 
steam pressures. I have had some little ex- 
perience in high-pressure and high-piston 
speeds in locomotive practice, and I have 
given, lately, considerable attention to the 
subject of utilizing that experience in sta- 
tionary work. This question of generating 
electricity with the ordinary stationary en- 
gines to compete with locomotives has this 
disadvantage, that taking an 1,800 horse- 
power triple-compound Corliss plant and 
comparing it with a high-class locomotive 
of the same power, we find the locomotive 
costs about one-tenth of what the stationary 
plant costs to do the same work. Now 
electricity can never compete with the loco- 
motive as a means of driving rapid transit 
as long as it has to contend with that disad- 
vantage, and the builders of stationary en- 
gines and the builders of dynamos have got 
to consider that question very thoroughly. 
Now there is not any reason why higher 
pressures should not be used and an engine 
designed to work with the high pressures 
and the cylinder ratios brought down to 
what is necessary to use the high pressure. 
I was talking recently with the builder of 
one of the recent electric light plants in 
Cleveland—Mr. Pankhurst. He had been 
called on by one of the electric railroad 
companies there to design and build a plant 
for driving their cars. Their original idea 
had been to locate that plant away from the 
water and to use Corliss engines. He said 
he would not have anything to do with it un- 
less they would allow him to locate it where 
he could get his coal out of the boats, and 
he would not have anything todo with it 
unless they would allow him to use a triple 
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compound engine and use high-pressure in- 
ternally fired boilers and to run direct with- 
out any belts. ‘‘Now,” he said, ‘‘we are 
running that plant today and the entire 
coal bill costs less than it does at one of the 
other plants to cart their coal and ashes.” 
Now that is a practical illustration of what 
is possible when you go at the thing ina 
common sense way. In an engine in a boat 
just launched yesterday at Cleveland they 
are to use 250 pounds pressure. Then we are 
going to get down to something like marine 
practice—that is the economy of marine 
practice in stationary work, in first cost of 
plant and the cost of running it afterwards. 

Mr. SurpLEE—I think it might be inter- 
esting in considering the growth of steam 
engines from the Centennial to the Chicago 
Exposition to look at them in the light of 
an intermediate exposition—one which I 
had the opportunity of studying somewhat 
thoroughly—held at Philadelphia in 1884. 
In that year the Franklin Institution gave 
an electrical exposition—an international 
one—which serves, I think, quite well to 
show an intermediate stage between the 
two World’s Fairs. At the Centennial, I 
think the only really high-speed engine was 
the Buckeye engine. The others were large 
and slow running. Eight years afterwards, 
in 1884, the electric business had grown up 
very rapidly, and I think the greater num- 
ber of the present small-sized high speed 
engines had at least begun to make their 
appearance. There was a large Edison 
dynamo driven by a direct connected—I 
think it was an Armington & Sims—engine, 
although there have been others made with 
the Porter-Allen engine. There was the 
Ball engine, There was a small high speed 
engine built by the New York Safety 
Steam Power Company. There was a large 
array of small-sized shaft governor engines. 
All of them cropped out since the Centen- 
nial The first electric lighting plant in 
Philadelphia had one room with eight high- 
speed Porter-Allen engines driving dyna- 
mos. After that a reaction came. The 
high-speed engines did not always stand up 
to their work, and in the same Philadelphia 
plant, when they wished to extend it, they 
pufin a large slow-running Corliss engine, 
with a great fly-wheel, I think, to increase 
the speed, the idea being to get the higher 
economy of the larger engine and yet get 
the high speed for the dynamo. At Chicago, 
I think, we have seen the reaction back 
again, the larger engines running at a 
faster speed with the addition of the com- 
pound and multiple expansion. Just where 
it is going to land it is hard to predict. But 
it seems to me that we may look for a 
natural balance of things, and that neither 
the very high speed nor the very slow 
speed will be what is permanently adopted. 

Referring to Mr. Hemenway’s paper, 
about the two eccentrics for the Corliss en- 
gine, I think that the first engine built in 
that form was the one built by the Atlas 
Engine Company, of Indianapolis. I think 
their catalogue of 1883 describes that en- 
gine. It had diagrams showing that they 
obtained the cylinder cut-off as low as 
three-quarters, with two eccentrics, one 
working the cut-off valve and one the ex- 
haust. If I am not mistaken, that was 
designed by Mr. William M. Barr, who was 
then, I believe, in charge of their designing 
department. 

In regard to the Schichau vertical engine, 
I may say, in answer to Mr. Kent’s inquiry, 
that at the time it was running, when I saw 
it in August, it was running about one-half 
its load, as I gathered from those in charge 
and from some diagrams. 

Mr. Hennino—In addition toMr. Hemen- 
way’s paper I should like to call attention to 
an engine which has been introduced in Eng- 
land since some time before 1888. The en- 
gine was fully described before the Institute 
of Mechanical Engineers in 1888, and re- 
cently some very favorable tests have been 
made and reported in Hngineering, I think 
That is 
the Parsons steam turbine. It is a com- 
pound turbine. It is a true turbine—not 
simply a reaction wheel. The main spindle 
of the engine has several series of plates like 
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the air vanes that you put in the windows, 
only designed in proper curves, so that the 
high-pressure steam strikes a small one and 
the low-pressure steam the larger disks and 
so forth until you get to the very low press- 
ure. The clearance in this engine of these 
plates is .01 of an inch and it is found that 
at the immense speed at which it runs— 
2,500 revolutions a minute—those vanes al- 
most come in contact with the circumference 
of the cylinder. The whole engine floats in 
oil in all its bearings and the oil is forced 
under pressure into each bearing. Some 
bearings have shown that they were not 
touched by the shaft running on them. They 
were justas they were when put in with 


tool marks on, and the bearings themselves 


were large so as to allow the air to flow 
through at the collars of the bearing. There 
is an additional regulation, the oil dropping 
into a basin below. They now use those 
engines to couple direct to dynamos. The 
tests for efficiency later reported show that 
the engine is fully as economical as the very 
best of triple expansion engines. 

Mr. W. D. Forses—As to the date of the 
Atlas engine, I saw drawings in 1877 which 
bore the date of 1876; I was then with 
John T. Noye & Co. of Buffalo. But lay- 
ing aside the design of engines I want 
to ask some of these gentlemen about the 
advantages that we have gained in the en- 
gine practice by the advancement in the 
actual machine work. That piston valve 
which the gentleman spoke about seems to 
me to be an ordinary good machine shop fit, 
and almost anything that was really a good 
job would doit. Bolton wrote to Watt at 
one time that he would be delighted to hear 
that they had just bored a cylinder and 
fitted a piston and it fitted so closely all 
around that he could not drop a half sover- 
eign through anywhere. We do a little 
better than that to-day. Certainly with all 
the designs and advancements there is a 
good deal due to the extra skill which we 
now find in machinists, and I really think 
that if it were not for the improved tools 
and for the very superior handling of them, 
the high-speed engine would be back where 
it was in 1876. : 

Mr. W. T. Bonner—I think if all our 
subjects bring out as much discussion as 
this has done we will have to have meetings 
oftener than oncea month. I was reminded 
by Mr. Hemenway’s paper of one idea, and 
since that I have had about a dozen. The 
first one was suggested by the reference he 
made there to the governing of the engine— 
that secondary eccentric. I was connected 
with Frazer & Chalmers for several years, 
and while I was there Mr. Sederholm de- 
signed a secondary eccentric, having little 
later cut-offs, on some 36x72 engines in use 
in the Milwaukee station of the cable road. 
The idea of introducing that there was that 
they had previously been carrying about 
100 pounds boiler pressure and they very 
often drew the heavy load in the evening. 
The engine would fail to cut off but would 
carry quite out the whole stroke—the 100 
pounds—and that as you know is very hard 
on anengine. So this secondary eccentric 
was designed. But that was very different 
from the Atlas engine in that the connection 
was made to the valves through the govern- 
or and it was in effect an automatic connec- 
tion. The operation of the gear used by the 
Atlas people was such that the engineer had 
to have three hands in order to operate it, 
and this gear of Mr. Sederholm had the ad- 
vantage that it was automatic and the rod 
could be disconnected. That same gear was 
also used in the vertical triple expansion en- 
gine. Those engines were not of very large 
cylinder dimensions. AsI remember they 
were 124 and 19x30, and a few days ago I 
heard that they had received reports of very 
elaborate tests of those engines at the dia- 
mond mines in South Africa with the result 
that they showed considerably better than 
144 pounds of water fed to the boilers per 
effective horse power. For an engine of 
that size we think that pretty good. AsI 
remember they were designed for 150 pounds 
steam pressure with 90 revolutions, and they 
were ordinarily rated, I believe, at 300 horse- 
power. 
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Referring to the matter of comparative 
economy between the single and multiple- 
cylinder engines, I heard a statement made 
a little while ago as having come from Mr. 
Reynolds that he would take his chances on 
a compound engine properly designed with 
the whole plant well proportioned for the 
duty to be performed; he would put that 
against any triple expansion or quadruple 
expansion engine in the long run; that is, 
considering the cost of the installation and 
cost of operation and maintenance right 
along year in and year out. As to which is 
the best, of course we must all wait for 
the future to decide. 

Mr. Rockwoop—If I may be allowed to 
say one word further I would like to give 
three facts to show the value of high steam 
pressure against low steam pressure in com- 
pound engines. There is an engine running 
in the Newtown and Watertown Gas Light 
Company’s plant having cylinders 20 inches 
in diameter for the high, 48 for the low; ra- 
tio of 1 to 64, I believe, and the present 
steam pressure is but 85 pounds. They in- 
tend, as they enlarge, to carry 150 pounds. 
That plant was tested recently for two days 
and it required 16 pounds of steam per 
horse-power per hour for the electric load. 
The electric load was slightly variable. It 
probably would go as low as 154, working 
under the best conditions. Then the 
Worcester woolen mill has an engine 16 and 
80x48, ratio of 1 to 64, which carries steam at 
112 pounds pressure for the same reason. 
Her boilers are old and they propose some 
day to carry 150, allowing thus for increase 
of power. The engine took just 14 pounds 
of steam per horse-power per hour, and the 
instance I gave earlier in the evening of the 
16 and 40-inch cylinders of the Oakdale 
plant may be taken as the case of a com- 
pound running at a pressure of 140 pounds, 
more probably 145 pounds, where the steam 
consumption was 12.9. That is not the best 
that that engine can do, inasmuch as the 
open end cut-off valve leaked during this 
test. The rise in terminal pressures was 
not noticeable. So that we have for the 
three steam pressures 85 pounds, 112 
pounds and 145 pounds, 16 pounds for the 
first per horse power per hour, for the sec- 
ond 14 pounds, and for the third 12.9; these 
by actual measurement; two of them from 
tests by Professor Alden. 

Mr. Forney—Before making a motion 
to adjourn, I would like to say that the 
committee would be glad to receive any 
suggestions from the members present 
with reference to the conduct of these meet- 
ings. The view which I have had in mind 
with reference to them was that it would be 
very much more satisfactory, perhaps, to 
hold a meeting and then criticise it after- 
wards than to criticise the meetings before 
we held one. We have now held a reason- 
ably interesting meeting, and therefore I 
think the committee may properly say that 
if there are any criticisms or suggestions to 
be made by the members present with ref- 
erence to these meetings, we would be very 
glad to hear them. 

Mr. Kent—A thought came into my 
mind that I might disburden myself of— 
thatan opportunity be given at the end of 
the discussion of a man’s paper for any 
member present to spend not over five min- 
utes in ventilating any other subject that 
he thinks would be of interest. That would 
tend to diversify the matter, and possibly 
to bring out some new light on some other 
subjects. I offer that as a suggestion, and 
if it is agreed to I will occupy one minute 
to state an idea that I have, 

Mr. Forney—It strikes me that there is 
a little bit of a danger connected with that. 
I remember in my early experience reading 
somewhere some rule for English composi- 
tion, and the writer stated this fact that itis 
comparatively easy for most people to ride 
a horse but it is very risky for any one to 
try to mount and dismount at full speed. 
Now you bring a paper and it is read here 
and interest is aroused in that paper, and 
then you ask the whole audience to dis- 
mount from that subject at full speed and 
to mount another subject. It does not seem 
to me that immediately after hearing the 
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principal talk of the evening would be the 
proper time to present a new subject. 

Mr. Hoxtoway—I would like to avail 
myself of this opportunity of saying a word. 
The admirable paper which Mr. Hemenway 
presented has so well covered the subject 
that I find all the gentlemen here have been 
obliged to talk about something else than 
the paper that he presented, which is cer- 
tainly a very great compliment to Mr. 
Hemenway. I would take the occasion to 
correct a matter of history, so far as the pa- 
per is concerned, which I am quite sure that 
Mr. Hemenway unintentionally misstated, 
that is in regard to the earliest use of high- 
speed engines, which he attributes to the 
Buckeye Engine Company who built en- 
gines of that kind for saw mills. It is quite 
true that they did so, but I think the credit 
of introducing what are now known as high- 
speed engines, which in other words is a 
short stroke engine running at a high num- 
ber of revolutions the speed of the piston 
being practically the same in all cases—the 
credit of introducing such an engine asthat, 
I think, belongs to Mr. Ethan Rogers who 
was at one time the engineer of the Cuya- 
hoga Works in Cleveland, and who first 
built engines adapted to what were known 
as muley mills in which the engine wascon- 
nected to one end of the shaft and the other 
end of the shaft connected to the saw with- 
out any gate. Mr. Simeon Sharp who was 
the president of the company was at that 
time a patternmaker working in the shop 
and afterward built engines of that kind. 
Mr. Ethan Rogers is not now living but I 
think it is due to him that that should be 
known. 

In regard to the engines at the Centennial 
I had very little time to observe them be- 
cause there was so much to see there. But 
I was especially struck with the magnificent 
workmanship of the Creusot engine—that 
stationary engine of which Mr. Hemen- 
way spoke. It was, I think, so located, 
that a great many engineers failed to see it 
at all. The work on that engine was sim- 
ply elegant. The castings, of course, were, 
as Mr. Hemenway says, marvelous in their 
smoothness and general design, but the 
finish of the wrought-iron was a dream. 
The hexagon nuts that were piled up there 
withsuch greataccuracy were simply beauti- 
ful, and inevery other respect I think it was 
the most charming piece of workmanship I 
ever saw in a stationary engine. As a con- 
trast to it, I did remember seeing some en- 
gines there, in which the nuts were picked 
out of the keg, screwed on, painted on the 
side and gilded on the top. (Applause.)— 
Adjourned. 


———_ <> 
Special Handles and Holders for Files. 


We present herewith illustratjons show- 
ing several different types of special hold- 
ers and handles for files manufactured by 
J. W. Payler, 708 Fourteenth avenue, De- 
troit, Mich., Mr. Payler having devised 
these as a result of his experience of some 
years as a machinist. 

Fig. 1 shows one form and the simplest 
holder, this being a malleable casting pro- 
vided with a tang on which the ordinary file 
handle can be driven, the file being lightly 
driven into the socket, which in this instance 
is so made as to receive a plug of soft 
wood which is easily fitted and renewed and 
into which the file tang is driven the same 
as into the ordinary handle. This feature 
of a wooden plug is in fact present in all 
the various stylesof holders to be described. 

Fig. 2 is a holder somewhat similar but 
requiring no file handle to be put upon it. 

Fig. 3 is a more elaborate device, holding 
the file, however, in the same manner, but 
so arranged that the handles can be placed 
in any desired position, as may be required 
or be most convenient for the work in hand. 
This is accomplished by the construction 
shown in the figure, the dotted lines indica- 
ting a few of the possible positions of 
handle. 

Fig. 4is still another device, in which a 
steel har about }'’x¢’’ is sharpened at one or 
both ends to form a tang, so that any de- 
sired form of handle may be used upon 
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either one or both ends. To this bar are 
attached two sliding pieces, which can be 
fastened at any desired point by small set- 
screws, one of these having the socket for 
wooden plug, and the other being so’formed 
as to hold the end of the file or piece of file 
as shown. 

This form of holder was especially de- 
signed for finishing keyways in hubs of 
propellers and other large wheels, connect- 
ing rods, etc., one, or (if the character of 
the work demands) two workmen working 


Se en 


TTA A 
Thain 














MACHINIST 


3.—Multiply together the two areas and 
extract the square root of the product. 

4.—Add together the two areas and the 
square root found in the third operation, 
and multiply the sum by one-third of the 
thickness of the base of the thread measured 
on a line parallel to the axis of the screw. 
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~ file - 








Fig. 4 
SpecriAL HANDLES AND TooL HOLDERS. 


together, being able to use an ordinary file 
or piece of a file to better advantage than 
the much more expensive special files usu- 
ally employed for such purposes 
Other forms of holders are also manu- 
factured, embodying the same principle, 
and equally well adapted to their intended 
uses, and all of them claimed to be more 
economical than the usual form of forged 
holder filed to fit the tangs. 
—————_ +e —___—_- 
Arithmetic of the Screw and of Sym- 
metrical Rings—IlI. 





By LEICESTER ALLEN. 





In a triangularly threaded screw wherein 
the bases of the cross-sections meet as shown 
in Fig. 5, the content of each turn of the 
thread is equal to that of a ring having the 
same and similarly placed cross-section, and 
having the same exterior and interior di- 
ameter. 

In Fig. 6, it will be seen that the content 
of such a ring will be the sum of the con- 
tents of two equal frustums of cones abc 
d, abe’ d', less the content of the cylinder 
cdc’ d'; hence we have the following rule 
in which the operations of finding the con- 
tents of the two frustums of cones, that of 
their sum, the content of the cylinder ¢ d 
c’ d', and the difference between this con- 
tent and the sum of the contents of the two 
truncated cones are included. 

Rule 1JJ.—1.—Find the area of a circle 
having the greater diameter a 6, as shown 
in Fig. 6; that is to say, the diameter of the 
screw over all. 

2.—Find the area of a circle having the 
lesser diameter c d, in the figure; that is to 
say, the diameter of the barrel or core of 
the screw. 


5.—From the product so found, subtract 
the product of the area, found in the second 
operation, multiplied by the thickness of 
the base of the thread measured ou the same 
line as before. 

The result will be the desired content of 
a single turn of the thread. 

To find the content of a single turn of the 
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interspace of a triangularly threaded screw, 
two cases must be considered, the first being 
that in which the bases of the cross-sections 
of the thread lie close together as in Fig. 5, 
and that in which they are separated by a 
portion of the surface of the barrel or core, 
as shown in Fig. 7. 
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Case I.—It is evident from an inspection 
of Fig. 8, and from what has previously 
been shown with reference to the relation of 
equality of content existing between a 
screw thread and a ring having an equal 
cross-section, that where the bases of the 
cross-sections come together or abut, as 
shown in the figure, the content of 
a single convolution of the inter- 
space will be equal to that of a ring 
having the cross sections a a’ c and 
6 b' d, the interior diameter cd (diam- 
eter of barrel or core), exterior di- 
ameter a} (diameter of screw over 
all) and thickness of base, measured 
on the line a a’ or bb’, equal to the 
thickness of the base of the thread 
measured also on a line parallel with 
the axis of the screw. And it is 
evident, further, that the content of 
such a ring will be equal to the 
content of a cylinder aa’ bb’, less 
the sum of the contents of the frus- 
tums of cones a } cd and a'b' ed. 
Hence, for this case, we have the following 
rule: 

Rule IV.—1.—Multiply together the thick- 
ness of the cross-section of the base of the 
thread measured on a line parallel with the 
axis of the screw, and the area of a circle 
having a diameter equal to that of the screw 
over all, 

2. Multiply the area of a circle having a 
diameter equal to that of the barrel of the 
screw by the area of a circle having a 


_diameter equal to that of the screw over 


all, and extract the square root of the pro- 
duct. 

3.—Add together the two areas and the 
square root of their product found in the 
second operation, and multiply the sum by 
one third of the thickness of the base of the 
thread measured on a line parallel with the 
axis of the screw. 

4 —Subtract this last product from the 
product found in the first operation, and 
the result avill be the desired content of a 
single turn of the interspace. 

Case 1I.—This is shown in Fig. 7. The 
content of the thread in this case is com- 
puted by Jule IIT., but the content of the 
interspace requires a different process from 
any yet given. By inspection of Fig. 9, 
and remembering the relation already 
pointed out between a screw thread and a 
ring of the same cross. section, having in- 
terior and exterior diameters respectively 
equal, it will be apparent that the content 
of aring having the cross section aa’ c'c 
and / b' d' d, exterior diameter equal toa 3, 
and interior diameter equal to cd, will be 
equal to the content of a single turn of the 
interspace, 

Also it will be evident that this ring may 
be considered as made up of three rings, to 
wit, an upper one having the equal cross- 
sections a¢c and bdf; a lower one having 
the equal cross-sections a’ ¢' c' and b' df", 
and an intermediate one of equal rectangular 
cross sections ecc’ e’ anddff' da. 

It is also evident that the sum of the con- 
tents of the upper and lower rings will be 
the same as the content of the interspace in 
a screw with triangular thread of similar 
diameters and whose thread bases abut or 
come close together asin Case. Hence we 
have the following rule: 

Rule V.—Find the content of a single 
turn of the interspace cf a screw having the 
same diameters and cross-section of thread, 
as directed in Rule IV., and to the result 
add the content of the intermediate ring of 
rectangular cross-section, found as directed 
in Rule I; the result will be the desired 
content of the interspace. 

Example.—A screw has a diameter over 
all of 5 inches; diameter of barrel or core, 
4 inches; triangular thread with abutting 
bases and having a thickness of base of 4 
inch as measured on a line parallel to the 
axis of the screw; pitch 4 inch, and length 
12 inches. What is the content of a single 
turn of the thread; of asingle turn of the 
interspace; the total content of the entire 
thread, and of the entire interspace ? 

First and Second Operations.—Using Has- 
well’s table of areas for circles of stated di- 
ameters, we find the area of a circle 5 inches 
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diameter is 19.685 square inches; and of a 
circle 4 inches diameter, 12.5664 square 
inches. 

Third Operation —Multiplying these two 
numbers together and taking the square root 
of the product, we have ,/[9 635 12.5064 
= 36:7. 

Fourth Operation. 
—Adding, we find 
19.685 -+- 12.5664 -+- 
15.7 = 47.9; and this 
multiplied by (4x34) 





For the total content of the interspace we 
have 
0.5 : 144 :: 1.8845 : total content, 
which we find to be 528.836 cubic inches. 
Comparing the total content of the thread 
with that of the interspace, it is seen that 
the latter is the greater by 38.448 cubic 


Y 








= 47.9 } = 7.988 
cubic inches. 
Fifth Operation.— 











The area found in the 
second operation is 
12.564 square inches ; 
and this multiplied 
by $ gives 6.282 cubic 
inches ; and 7.983 — 
6.282 — 1.701 cubic 
inches, which is the 
content of a single 
turn of the thread. 

To obtain the con- 
tent of a single turn 
of the interspace we 
apply Rule IV., 
Case I, 

First Operation.— 
We find the area of a 
circle 5 inches in 
diameter is 19.635 
square inches; and 
multiplying this by 
4, which is the thick- 
ness of the thread at 
the base, we have 
9.8175 cubic inches; 
that is to say, this is 
the solid content of 






























































cylinder correspond- 
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ing with a } b' a, 
Fig. 8. 

Second Operation. 
—The area of a circle 
5 inches in diameter 
is 19.635 square inch- 
es; and that of a cir- 
cle 4inches in diam- 
eter is 12.5664 square 
inches; -and the 
square root of the 
product of these two 
numbers is 15.7. 
[Note.—This result 
entered into the com- 
putation of the =: 
thread, and may be . 
taken directly from 
the third operation in 
that computation. ] 

Third Operation.— 

















For this we can take 
the result of the 
fourth operation in 











the computation of 
the thread, which is 
identical with the 
third operation under 
this rule; it is 7.983 
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cubic inches. 

Fourth Operation. 
—Subtracting the re- 
sult found in the 
third operation from 
that obtained in the 
first, we have 9.8175 
— 7.983 = 1.8345 cu- 
bic inches, which is 
the desired content 














of asingle turn of the 
interspace. 

To find the total 
content of the thread, 
we apply Rule IL, 
given in a former ar- 
ticle. 

Reducing the 
length of the screw 
to inches, and using decimal notation, we 
may, according to that rule, write the pro- 
portion— 

0.5 : 144 :: 1.701 : total content; 
and solving this, we have for the total con- 
tent 489.888 cubic inches; or, in round num- 
bers, say 490 cubic inches. 
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when the thread is truncated as shown in 
Fig. 10. The converse is true of internally 
threaded screws or nuts. 

If any mathematician objects to the rules 
above given and some which will follow that 
there are more direct methods, I beg to say, 
in anticipation of such objection, that these 
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inches. The content of the interspace and 
of the thread of a rectangular threaded 
screw are equal whenever the cross sections 
of the thread and of the interspace have 
equal dimensions ; but with screws exterior- 
ly and triangularly threaded the content of 
the interspace is always the larger, except 


rules are available to any one who can use 
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The Use of Drawbacks and Grids. 





By J. H. 





I propose to describe the molding of a 
large bracket, which affords a good illustra- 
tion of bedding in and of the carrying of 


large masses of sand 
upon drawback 
plates and grids. 
The total length of 
the bracket was 
about 7 feet by 3 feet 
6 inches in extreme 
width, and it is be- 
cause of its large 
size that the methods 
to be described were 
necessarily adopted ; 
the making of flasks 
to embrace it wholly 
being quite out of 
the question. The 
only flask used was 
a plain cope to cover 
it with. The scant- 
lings, moreover, be- 
ing light in propor- 
tion to the size of 
the bracket, the met- 
al averaging about 
4 of an inch thick, 
rendered much care 
in ramming up ne- 
cessary. 

The first stage of 
the work is shown in 
Fig. 1. A coke bed 
A has been laid down 
in a hole dug in the 
foundry floor, of area 
suited to the area re- 
quired for the pattern 
and the molding 
tackle, and a vent- 
pipe B is carried 
from the coke bed to 
a position outside the 
mold. The sand 
over the area ( has 
been rammed hard 
over the area of the 
coke bed and large 
vents of + inch diam- 
eter have been driven 
down through it to 
the coke bed. Over 
this a stratum of 
facing sand, 2 inches 
to 8 inches thick, has 
been shoveled, the 
contour of the sand 
roughly approximat- 
ing to that of the 
bottom edge of the 
pattern D, and the 
bottom face of the 
ribd. (Compare with 
Fig. 2, which gives a 
section through Figs. 
1 and 3 on the line X 
—X.) Into this the 
pattern is bedded 
lightly with blows 
from a wooden mallet 
delivered upon it. 
The pattern is then 
removed and the fac- 
ing sand solidified 
with the fingers all 
over those areas 
where it comes in 
contact with the un- 
der edges and faces 
of the pattern. The 
molder prods it all 
over with the fingers, 
judging of its firm- 
ness or looseness by 
the sense of touch. 
Where loose, more 


sand is added and rammed; where hard, it is 


decimals and the ordinary ‘‘rule of three,” hatched up and loosened. Again the pat- 


and who has Haswell’s or any other reliable 
tables of areas and square roots. A discus- 


tern is bedded down and removed and the 
sand tried once more. 


Small vents are car- 


sion of a more general method is deferred ried down to meet the larger ones going to 


till a greater variety of screw-thread forms 
have been considered. 


the coke bed, and finally the pattern is 
bedded down for the last time. It is at this 
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stage that it is represented in Figs. 1 and 2. 
The sand is now strickled and sleeked off 
level with the top face of the rib d, Fig. 2. 
It is also shaped with a sloping joint as 
shown at } and leveled at c all round the op- 
posite side of the pattern. The drawback 
plates H Fare then bedded down with their 
sloping edges towards the pattern, as at b, 
Fig. 2. These plates 7 Fare shown in plan 
in Fig. 3. They are furnished with eyes ¢ 
for lifting and rods f are cast around 
their margins to confine and sustain the 
sand to be rammed uponthem. Either at 
the same time, or else after the drawback 
plates are rammed, the grid G is put into 
place. A thin stratum of facing sand, say 
about # of an inch, is first sifted over the top 
face of the rib d of the pattern and the grid 
being well swabbed with clay-water is laid 
down upon this. It is at this stage with 
the grid and the drawback plates laid down, 
but not rammed, that Fig. 3is drawn. The 
grid, like the drawback plates, is furnished 
with eyes y. These eyes are made suffi- 
ciently long to come through the cope, to 
which they are afterwards secured. 

Before ramming up any portion of the 
sand on the drawback plates, it is necessary 
to be sure that the pattern is true. It is also 
necessary to check it from time to time as 
the ramming proceeds. Without these pre- 
cautions, it will be rammed winding and 
the casting may be useless in consequence. 
The way to check the accuracy of the pat- 
tern is with winding strips tried and held 
vertically against the two vertical faces 1 
and 7, Fig. 2. As one face stands farther 
back than the other, a packing block is in- 
terposed between face 7 and the winding 
strip. Looking along the edges of the strips, 
it is easy to see ata glance how the pattern 
stands, and then if out of truth, it can be 
corrected by pushing or by weighting ac- 
cordingly. 

The joints between the drawback plates 
and their seatings c, and that between the 
grid and the pattern are made with parting 
sand. But the vertical joints between the 
sand on the drawbacks and grid and the 
sides of the mold are made with sheets of 
brown paper. The sand upon drawbacks 
and grid is also partly sustained with lifters 
bedded down and standing vertically. The 
ramming is done just as in an ordinary 
mold. 

After the sand is rammed both on draw- 
backs and on grid to the top face of the 
mold Fig. 4, the cope, 
Figs. 5 and 6, His put on 
and its position fixed with 
the stakes & Fig. 4 
shows the drawback and 
grids rammed up ready 
for the cope, the sloping 
joints ” n being denoted 
by deeper shading, In 
Fig. 5 the cope is put on 
ready for ramming while 
Fig. 6 illustrates the cope 
rammed and the complete 
mold in section on the line 
X—X, Figs. 1 and 3. The 
cope #H is an ordinary 
plain top part, selected of 
a size suitable for covering the mold. 
Parting sand is strewn everywhere, except 
on the grid sand. The cope is well liftered 
with lifters /, Fig. 6, and rammed upon 
the top of the drawback upon the grid 
sand, and on the sand around the margins of 
the mold. The eyes gy of the grid pass 
through the cope and are secured thereto 
with rods m passing through them and rest- 
ing on the bars, Figs. 5 and 6. When the 
cope is rammed, the grid with its mass of 
sand is therefore lifted along with the cope. 
Afterwards the two cods of sand upon the 
drawback plates are lifted away. The 
whole of the mold faces are thus exposed for 
mending up and blackening, after which 
the several parts are returned into their orig- 
inal positions for pouring. The joints be- 
tween the various parts are shown in Figs. 
4and6. The sand on the drawback plates 
is indicated by ZH’ F’ and that on the grid by 
G'. The sand over G’ is continued in grid 
and cope, but H’' F' are jointed along the 
plane j—j, Fig. 6. The sloping joints between 
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the cope sand and that in the bottom are in- 
dicated by n, these being necessary because 
of the sloping away of the pattern—compare 
with Fig. 1. The vertical joints between 
the drawbacks and girds themselves and the 
outer sand are indicated at 0. 

It is almost self-evident now why draw- 
back plates and the grid are used in mold- 
ing this bracket. In the case of a bracket 
of the same outlines, but of one-third or of 
one-fourth the size of this, the molding would 
be done without these appliances, because 
there would be little difficulty in getting at 
the several parts of the mold for mending 
up or in carrying the sand above the top 
face of the rib in the cope. But in conse- 
quence of the great depth of the pattern in 
this case, such a method would be well nigh 
impracticable. The loose chipping strips on 
the foot could hardly be got out sideways 
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cast on one plate in the tank to take an inlet 
or an overflow. Fig. 7 shows how this is 
made inthe mold. Tank plates are always 
molded by turning over ; that is, the face 
which car.ies the flanges with their brackets 
and prints is first rammed directly in the 
drag part and then the drag or bottom part 
is turned over bodily along with the pattern 
and the cope is rammed upon the plain face 
of the pattern in the position in which the 
mold is to be poured. When a branch is 
cast, say, on the plain face, then instead of 
ramming the cope directly on that face, a 
middle part has to be rammed to carry the 
sand between the under facé of the branch 
pipe and the back of the plate, and after- 
wards the cope is rammed above the middle 
plate. In such a case a grid is used to carry 
the sand in the middle. Fig. 7 shows this 
grid in section and in plan, encircling the 


from so great a depth in the mold and if the »ranch B cast on the plate A. The grid is 
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LATHE AND TABLE WITH COUNTERSHAFT. 
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mold became broken by their removal it cer- 
tainly could not be made good. Moreover, 
it would not be practicable to lift the mass 
of sand above the rib d with lifters alone 
hung from the bars of the cope for some of 
thesand wouldinevitably tumble down. But 
with the grid used, there is no risk of such 
a tumble down occurring. The pouring ba- 
sin is not shown, but the casting is best run 
into the plate from one end with three or 
four spray runners. 

Grids are, of course, of especial and most 
frequent service in building up cores upon; 
or, as in this example, for carrying masses 
or ceds of sand in molds when it is desirable 
that they shall be removed in detail. Yet 
they are not infrequently used in molds for 
simply carrying large masses of sand that 
could not be carried otherwise, except by 
making a special flask for the purpose, an 
expense which many jobs will not pay for. 


I will, therefore, give one more illustration. 


of their use. In tank plates it sometimes 
happens that a short branch pipe has to be 
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cone pulley 3”, 44” and 6” diameter for 14’’ 
belt, live spindle 14’ diameter with 4" hole 
through it, main bearing 14'’x3’’, back bear- 
ing 1x3”. 

The rest and foot-stock clamp by cam 
fastenings. The lathe as shown weighs 
about 350 pounds. 





Below this we show a slide rest by the 
same maker, which is for a 10’ lathe. It 
has a swivel base, permitting any taper to be 


' turned or bored, and a lengthwise traverse 


of 74” with cross feed of 12’. Below the 
tool is placed a threaded collar with milled 
cap upon which the tool rests, and it can 
thus be readily adjusted and always kept 
level. 





A jeweler’s polishing lathe by the same 
maker, Charles A. Mann, 166 Doyle street, 
Providence, R. I., is also shown. This 
lathe is 9 swing with two-foot bed, and has 
a live spindle of the same dimensions as the 
one described above, the cone pulley being 
also the same. The large end of center 
hole is ,%" diameter. A steel collet is 
screwed tothe end of the spindle, and this 
is fitted by the purchaser. This lathe is to 
stand upon a bench, and weighs about 75 
pounds. A countershaft that goes with it 
has tight and loose pulleys 5’ diameter for 
24’ belt and weighs about 45 pounds. 

—_~>e—____. 
Of Interest to Manufacturers of Bolt 
and Nut-making Machinery. 

We have received the following letter from 
Paul Auriol, Ingenieur des Arts and Manu- 
facture, 48 Rue Godot-de-Mauroi, Paris. 
Editor American Machinist : 

‘I send you per international postal draft 
$8, amount of subscription to the AMERICAN 
Macuinist for last year edition (1893) which 
please forward at once, and for the current 
year, 

‘‘At the same time would you kindly let 
me know, the names and addresses of the 
best American bolt and nut machine mak- 
ers. I have often heard of the extraordinary 
qualities of a certain machine from Buffalo, 
and besides that one it appears that there 
are others not less good. 

“Bolt forging machines generally in use 
here are old style, giving a pretty good pro- 
duction but bad forging, and all the good 
bolts and nuts are still made by hand. Nat- 
urally machines combining both large pro- 

duction and good quality 
of forging will certainly 
find a good market here. 
“P, AURIOL.” 
———__-g>e—___— 


LETTERS FROM PRAC- 
TICAL MEN. 








laid upon the internal rib «@ that is carried 
round the middle part C and stands from 4 
to 4 inch above the back of the pattern be- 
ing well bedded down upon facing sand. 
The sand rammed above the grid is well 
sustained with lifters stood upright. The 
sand is rammed level with the bottom face 
of the flange D. Over that the cope sand 
isrammed. When the flasks are parted the 
pattern sections, plate, branch and flange 
deliver, as shown by their arrows. The rods 
b b assist to carry the sand round the branch 
B. The upper figure shows the middle 0 
in plan ready for the cope #; the lower fig- 
ure is a transverse section through the com- 
plete mold rammed up ready for parting. 
——_+ae —____—__ 
Small Lathes and Slide Rest. 





We illustrate herewith first a 10” speed 
lathe with table to which is attached the 
countershaft as shown, which permits the 
lathe to be used directly under a line shaft 
if desired. The lathe has a three-foot bed 
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Machine Shop Milling 
Up To Date, 
Editor American Machin- 

ist : 

I always did just adore 
these fellows who can 
measure and figure and 
make queer tangles of 
marks, circles and curves, 
and angles mixed up until the whole thing 
looks like a set of old wagon- wheels stood up 
against a Virginia worm fence, and then put 
one heavy zig zag line crooked as the track 
asquirre] might make running over the fence 
and wagon-wheels through the whole figure 
to tell all about every thing, what is, and 
whatisnot, and why these things are so. It 
is a great comfort to be sure about things es- 
pecially in the machine shop, and the only 
ones who are real sure about machine jobs 
are these same advanced ‘‘ mechanicians,” 
who are seldom open to the base imputation 
of being machinists, who know an inch 7s 
an inch, always, and that a piece of iron 
will stand a certain strain with safety, and 
will bend just so much when it is loaded 
with so many pounds in such a place. 
I cannot help having a real reverence 
for these artistic ornaments of the machine 
trade, because they are the only ones who are 
cock sure, and always have clean hands and 
easy consciences ; they know their jobs are 
all right, and the fellows who handle the 
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hammers and files and the oil cans and Mun- 
kay (let us spell historically) wrenches, and 
have all the worries and cursings which lie 
between promise and fulfillment to endure, 
besides having dirty hands and occasional 
grease spots on their overalls, never do feel 
sure for a minute from the time they start 
on a new job until they see it running 
whether it is going onto the glorious im- 
perishable rolls of fame or into the scrap 
heap. I think of all these things every time 
I see a nice little string of figures like say 
0.001297 ” or something of that definite sort 
in a record of shop practice. I often wonder 
if it might not really be possible that say 
0.001298 was nearer the fact than 0.001297, 
and when doubt begins faith and security 
end. 

In recent issues of the AMERICAN MACHIN- 
1st I see some very minute figures given in 
regard to the ‘‘ cut per tooth” of mills, and 
I don’t have to ask any questions of myself 
or anybody else to find out whether those 
figures represent ‘‘ actual practice,” or 
simply the actual belief of the man who 
wrote the articles referred to on ‘‘ Machine 
Shop Milling Practice.” 

Suppose a mill has 20 teeth and runs 20 
revolutions a minute and has a feed of 1 inch 
a minute, and the mill is an end mill, cutting 
over a surface equal to its full diameter, then 
400 teeth pass over each inch of the milled 
surface measured on the middle line of the 
cut. Isit true that each chip cut is ,}, of 
an inch thick in its thickest part? Well, 
hardly. 

Suppose a 20-tooth mill, 20 revolutions 
and 1 inch feed a minute, cutting on the 
side, then what is the thickness of the chip; 
zh5 of an inch? Not at all. 

If the end millis exactly round, then if the 
metal is always of uniform texture, and the 
cut is of uniform depth, it would be within 
reasonable limits of accuracy to say the cut 
was ;}, thick in the middle of the chip. But 
in the case of the side-cutting mill the chip 
may be nothing per tooth, in case of some of 
the teeth, and in point of fact always is no- 
thing in case of some of the teeth, and never 
under any circumstances of actual practice 
is it exactly z}, of an inch per tooth for any 
two consecutive teeth, because no two con- 
secutive teeth in a mill ever cut the same 
chip in practice. On paper of course the 
mill is round, and runs true, and the stock is 
uniform in cutting resistance and the work 
advances to the cutters at a uniform rate of 
speed. In the shop and on the milling ma- 
chine the case is different. 

I am employed just at present, I am 
proud to say, in the machine shop of Think- 
so & Getthere, who are not engineers, but 
just plain machinists, doing work the best 
they know how, satisfying their customers, 
and paying their hands every week, not 
quite so many of them now, unhappily, as 
at some other times, but still a good lot of 
them, and Thinkso & Getthere build milling 
machines, and some of them are pretty big 
and make a lot of chips in a day’s work. 

I was watching a new gang of mills cut- 
ting cast-iron the other day ; elegant mills, 
nice iron, a light cut, machine solid as a 
brick house on a stone foundation, a joyous 
job, and yet one of those new mills, running 
true to a hair on a new true arbor, new col- 
lars, everything as good as we make in every- 
day practice, was doing all of its work with 
just five of its teeth, and the other 19 were 
running absolutely clean and idle. I talked 
with the hand who had charge of the job. 
He put up the gang himself. He knew it 
was all true, and all clean when he turned 
up the screw on the nut arbor. 

Then I went to the boss of the grinding 
job; he is a man who can measure real 
close, and does measure close every day of 
his life. I told him a new gang of mills did 
not cut all round, in fact did not cut a quar- 
ter of the way round, and asked him why. 
He said it was because the mills did not run 
true on the arbor. Ireminded him that they 
were ground under his own supervision. 
‘That doesn’t make any difference,” said the 
grinder. ‘‘ There isn’t any mystery about 
it ; of course I ground the mills round in the 
machine, because I couldn’t help it; the 
machine does that itself, as near round as 
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we can make"anything in this shop, and 
that’s pretty near real round, but how did 
they fit on the grinding arbor, and how do 
they fit the gang arbor, and how true is the 
gang arbor, and how true are the gang col- 
lars, and the gang arbor nut, and the gang 
arbor centers with the arbor surface when 
they are screwed up hard together with a 
little dirt sifted into one place and another?” 
I told him the milling machine man said the 
parts were all clean when he put the gang 
up. ‘*What does he know about clean?” 
asked the grinder; ‘‘ he calls work clean if 
it doesn’t have a lot of dirt he can see on it. 
But perhaps it was clean, that doesn’t prove 
anything. We know the arbor and collars 
and nut and mills were all crooked ; they 
were all soft but the mills, and they go and 
pile up a lot of this crooked stuff just as it 
came from the lathe, fine finish likely 
enough, certainly never ground, and so no 
rounder than the lathe spindle it was made 
on is, and jam a crooked nut down on it 
good and hard, and then they can’t tell why 
it doesn’trun true.” I asked the grinder if he 
ever saw a mill run that cut alike all round 
with all its teeth. ‘‘I don’t know as I ever 
did,” said he; ‘‘I don’t know, when you 
come right down to it, as I ever made a 
round mill true with its hole, in my life. I 
do know that if I were to make the whole job, 
tool spindle and boxes and mill spindle and 
collars and nut and arbor thread all hardened 
and ground, the mills would run true, and 
would cut with every tooth. There’s no 
mystery about it at all.” 

I went to Thinkso & Getthere’s boss mill- 
maker ; he was smart to begin with, and has 
had a lot of experience. He said he never 
saw a mill cut with all of its teeth alike. He 
had tried to put up a mill so it would cut 
all round every tooth the same, and had 
made jobs so true he was sure they would 
cut all round the same, but they never did, 
and why they did not hedid not know. He 
had known mills ground all in place in the 
milling machine, and to all appearance 
ground perfectly, and yet they did not cut 
with all the teeth alike. 

This matter interested me very much, 
because if the mills did cut all round alike 
the work would have a much better surface; 
as it now is every revolution of the mill 
leaves a separate and distinct mark in the 
work—and this ‘‘ revolution mark ” is often 
quite deep, and in case of a surface to be 
finished by the surface grinder may call for 
more grinding than would be needed if the 
mills did cut all round, although the revo- 
lution mark may be very visible when it is 
not of much depth, when it is in fact but 
little more than a mere figure on the milled 
surface; in other instances the revolution 
mark is really of appreciable depth, deep 
enough to be readily measured, and hence 
detrimental. And I am not at all sure that 
this mark is wholly or even principally 
caused by the mills and mill arbor being out 
of round. 

Why is there a revolution mark in the 
side mill cut? Why is it not an every tooth 
mark? Is it because there is one good tooth 
in every mill, one tooth which is either 
harder or more durable than any other tooth 
in the mill, and so stays sharp longer, and 
hence cuts deeper than any other tooth? 
Every lot of tools made the same way has 
one best tool in it, and sometimes this best 
tool has marvelous endurance, far beyond 
all expectation. For many years I had a 
7-inch, half round file, which was given me 
by Mass, die sinker, of Chicago, given 
him by his master in Germany, when Mass 
ended his apprenticeship; this file had been 
in use over 30 years when it came to me, 
and I used it for not less than 10 years, 
much of this time it was in my hand every 
day. It never seemed to change at all, and 
was anexcellent file when I last saw it. For 
years I had in.my box a } flat drill of 
my own make, which was seemingly inde- 
structible by ordinary usage. I had also a 
§ tap, which was an incredibly durable 
cutting tool—indeed it is well known among 
tool makers that there are unknown condi- 
tions of tool tempering which may pro- 
duce one tool of a supposedly uniform lot 
which is not only better, but many times 
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better than any other; hence again, it is 
certain that very slight differences of heat, 
position in the cooling bath, or drawing 
heat do, some of them, greatly increase the 
life of a cutting edge. Is there, then, one 
good tooth in every mill, and does this most 
efficient tooth make the revolution mark in 
milled work? 

Very great pressure is needed to make a 
side-mill cut. Any revolving piece may 
have such internal conditions as to make it 
resist stress at one circumferential point 
better than at any other circumferential 
point. A mill and its spindle may run 
perfectly true, and yet have many pounds 
more resistance to spindle deflection on one 
side than on the opposite side, and hence the 
deep cutting tooth which makes the revolu- 
tion mark may be simply the tooth on the 
stiff side of the arbor. 

Again, the shape shown by the revolution 
mark is sometimes curved in such a way as 
to make it certain that it could only be 
produced by a vibration of the work or mill 
tooth at the time the tooth was in contact 
with the work, and the revolution mark 
often appears where it seems least likely 
to occur, and in forms it seems least likely 
to assume. 

In the figure herewith which shows a 
lathe leg in process of being milled off on 
its large top surface where it bolts on the 











bed, the whole machine was weak, the 
leg was very slightly supported by the 
fixture which carried it, and in this case had 
the revolution mark been produced by an 
eccentricity of the mill it should have been 
much the shallowest at the top, where the 
work support was very small, and much 
the deepest at the bottom, where the work 
had a comparatively rigid support, but 
such was not the case ; the revolution mark 
was deep and it was a true curve, and was 
also, so far as the eye could judge, perfectly 
uniform in depth at every point. It would 
seem that had the revolution mark in this 
case been produced by a long tooth it would 
certainly have been deepest at the bottom 
where the long tooth would of necessity 
make the deeper mark, owing to the more 
rigid work support; while the smooth un- 
varying curve of the revolution mark made 
any vibration theory seem unsound. So far 
I am sure of just three things about mill 
cuts: that mills don’t cut alike with all 
their teeth; that nobody can tell the real 
thickness of the chip any mill tooth will 
cut with a given speed and feed, and that I 
don’t know anything about the revolution 
mark except that it is in all milled work. 

Later on I will know whether I can pro- 
duce milled surfaces without a revolution 
mark. It will cost Thinkso & Getthere 
some money, but the mark will go, if it is 
in our power to remove it. 

I wish to assure Mr. Fred H. Colvin that 
I had not the slightest intention of finding 
fault with any man for not knowing all 
that goes on within a hundred miles of his 
own place; indeed, I have often been greatly 
puzzled toknow what went on in the oneshop 
under my own personal superintendence, to 
say nothing of other shops in other towns. 
At the same time machine shop milling has 
lately come into such prominence in some 
localities that I was surprised that what 
is now common practice, and has been, I 
think, commented upon in more than one 
trade journal, should have escaped his notice, 
although it is not now in any shop within 
my knowledge the universal or even the 
ruling practice to feed work with the direc- 
tion of mill revolution ; the practice is with 
some pieces to feed one way, and with some 
pieces of work the other way, and in many 
instances both ways in the same machine, 
either making two cuts, one one way and 





January 25, 1894 


one the other over the same piece, oravoiding 
one idle traverse of the milling machine 
table by removing and replacing work on 
either side of the mills indifferently. I 
shall have to know a good deal more than I 
do now before I criticise the ignorance of 
others. Easy Way. 





Long and Short Indicator Pipes. 
Editor American Machinist : 

Having given some attention to the ques. 
tion as to the ‘‘effect on the diagram of 
different pipe connections to indicators,” I 
have been greatly interested in the account 
of the excellent work accomplished by Mr. 
Willis, and in the discussion which his 
paper has drawn out.* The conclusions 
which I have reached, however, are not en- 
tirely in accord with those already pre- 
sented, but it may be that the disagreement 
is wholly chargeable to dissimilarity of con- 
ditions. 

In tests of locomotives on the road, the 
conditions require the use of pipes to bring 
the indicator to the top of the valve box, 
while in the laboratory tests of the locomo- 
tive ‘‘ Schenectady,” at Purdue University, 
the indicators have been attached close to 
the cylinder. A study of the compression 
line of cards obtained from a road test, in 
comparison with those obtained in the 
laboratory, at once suggested the question 
as to whether the indications in each case 
represented the actual conditions in the cyl- 
inder with the same degree of accuracy. 
The field appeared to be a promising one 
for investigation, and Mr. Robert S. Moore, 
a graduate student in the laboratory, under- 
took to develop it. I am indebted to him 
for the results thus far obtained. The gen- 
eral plan adopted was similar to that fol- 
lowed by Mr. Willis. That is, two indi- 
cators were attached to the same cylinder 
end—one as closely connected as possible, 
the other with a length of pipe intervening. 
The difference in the pipe connection may 
be seen from the following : 

The ‘‘ direct connection ” between the cyl- 
inder and its indicator cock consisted of a 
2” close nipple and a 2" « 4” elbow. 

The ‘indirect connection” between the 
cylinder and its indicator cock consisted of 
a #" close nipple, a ?" elbow, 34 feet of %” 
pipe, and a #’ X 4" elbow. The pipe was 
bent so as to lead from the side of the cyl- 
inder to the top of the valve box without 
fittings, except at the ends as already given. 
A considerable portion of its length was, 
therefore, more or less curved, but the pipe 
was neither longer nor more curved than 
the necessities of its position required. To 
reduce condensation, it was covered with 
asbestos paper and hair felt. 

In the use of the apparatus, every precau- 
tion was taken to secure accurate results. 
In each set of experiments, cards were 
taken at the several speeds desired, after 
which the position of the indicators was re- 
versed and the work repeated as a check for 
errors due to the individual instruments. 

All the results to be derived from this work 
are not yet in proper shape for comparison, 
and I prefer not to discuss at this time the 
‘‘per cent.” aspect of the case, but enough 
has been determined to fully sustain me in 
the following conclusions ; 

(1) At slow speed the cards are practi- 
cally identical. 

(2) As the speed increases, a difference 
appears; the difference is measurable at 40 
miles per hour (212 revolutions per minute), 
and is pronounced at 60 miles per hour (320 
revolutions per minute). ‘ 

(83) When the speed is such as to give a 
difference, the diagram from the indicator 
on the pipe is larger than the diagram from 
the indicator on the cylinder; that is, the 
mean effective pressure appears to be in- 
creased by increasing the length of pipe 
connections between the indicator and the 
cylinder. 

The last conclusion, which is abundantly 
sustained by results, is not so irrational as 
it may at first appear. The effect of the 
pipe as shown by the actual comparison is 
to make the indicator attached to it a little 








* See issue November 23, 1893, pages 5 and 8, and 
December 28, page 7. 
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tardy in its action. Thus, during exhaust, 
when there is but little change of pressure 
to be recorded, the lines from the two indi- 
cators agree; but during the compression 
which follows, the loss of sensitiveness in 
the indicator on the pipe is made evident by 
its giving a line which falls below that 
given by the direct-connected indicator. 
Similarly, during admission, there is an ap- 
proximate agreement, while during the ex- 
pansion which follows, the lagging of the 
indicator on the pipe is shown by its giving 
a line which goes above the one recorded by 
the direct-connected indicator. 

While I am satisfied with the accuracy of 
my own conclusions, I do not discredit the 
results obtained by Mr. Willis. It is alto- 
gether likely that a more careful analysis 
of the matter will show the difference to be 
due to differences of condition, for it seems 
to me that the extent to which the effect 
described will change the diagram must de- 
pend, not only upon the speed of the en- 
gine, but also upon the range of pressure to 
be recorded and upon the time when changes 
of pressure occur. Thus at a given speed, 
if the range of pressure to be recorded is 
small, the movement of steam within the 
pipe is correspondingly slow, and the effect 
of the pipe on the indicator could not be so 
pronounced as when the range of pressure 
to be recorded is greater. Again, if the 
change of pressure occurs near either end of 
the stroke when the motion of the indicator 
drum is comparatively slow, the effect of 
the pipe will be less than if the change oc- 
curs when the drum is moving at its highest 
speed. If these assumptions be true, it 
must be admitted that the conditions under 
which the results were obtained at Purdue 
were very unfavorable to the pipe-con- 
nected indicator. The range of cylinder 
pressure was high (about 125 pounds) and 
the cut-off (about .3 stroke) was such as to 
bring the greatest fall at atime when the 
indicator drum was moving at its highest 
speed. But however this may be, the con- 
ditions were normal as applying to locomo- 
tive practice. W. F. M. Goss. 

Purdue University, Lafayette, Ind. 





Getting the Length of Valve Rods, 
Editor American Machinist : 

In reference to your reply to the query of 
how to get the length of eccentric rods, 
though theoretically correct, I opine that 
its value to your querist is xz/, inasmuch as 
his position, I presume, was about this: 
He had unshipped his rods, and given them 
to a blacksmith for repairs, having neglected 
to take the lengths of them, either from the 
center of eccentric strap to link eyes, or 
from the strap hub or rod foot thereto, and 
having ‘‘turned over” his engine, and per- 
haps moved his valve, and shifted his link 
also, he was befogged. Knowing also that 
his valve had been working correctly, he 
feared to disturb his eccentrics. His valve, 
probably a ported slide, with cut-off mov- 
able by right and left-hand screws, no cen- 
fer marks visible on valve or steam chest, 
little time available, pipes, rods, and bulk- 
heads, etc., limiting working and seeing, 
but in disadvantageous positions and angles, 
would you be surprised at him getting 
“rattled”? And do you think your answer 
would tend to mollify him who, though he 
knows the theory of anything, does not 
know how to put it to a practical applica- 
tion? 

I would say, set the lower steam edges 
of valve and main ports even by feeling 
through valve ports as best you can. Rub 
chalk on side of chest with scratch awl, 
mark, lift valve, and do the same on top 
port; mark, set valve mark central between 
chest marks, make fast, cut a V at one end 
of a strip of wood, so that it will roll on 
shaft, set link central with block, with 
wood strip on shaft, mark position of both 
eccentric rod pins on link. When marks on 
wood strip or tram coincide, fasten link, 
measure distance from mark to shaft—not 
the angle of V—add half diameter of shaft, 
weld up, and go ahead. Or, as more con- 
venient for the smith, measure distance 
from center of shaft or tram rod to foot of 
eccentric rod proper, or a center pop on any 
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convenient part of rod, mark same on tram, 
or better cut off and give upper part to the 
smith. J. W. PAYLER. 
en ‘ 
The New York Cycle Show. 

A visit to the recent cycle show, which 
was held in Madison Square Garden, this 
city, 8th to 13th inst., was well calculated 
to vividly impress one with the fact that 
the interests that have grown up about the 
business of making and selling these sub- 
stitutes for walking are very large and 
important ones, a fact which tool builders 
have appreciated for some time, as they 
have been called upon to devise and build 
machinery (much of it special) for use in 
bicycle factories, the class of work done on 
the leading and high-grade wheels demand- 
ing tools of first-class quality. 

The great interest taken by the public in 
the show, which was mainly an exhibition 
of machinery, was shown by the very large 
attendance during the entire six days of its 
continuance. 

We cannot, of course, go into a detailed 
description of machines shown, and regard- 
ing these it is sufficient to say that so faras 
indicated by the machines shown there will 
be no very radical departures for this sea- 
son, appearances indicating that the bicycle 
has about reached its full development as to 
form and general features, while experience 
in the use of the pneumatic tires has shown 
builders about how light their machines 
can be made and yet be reasonably ser- 
viceable, the matter of weight being, of 
course, founded upon a compromise between 
light and heavy, careful and reckless riders; 
good and bad roads. The average weights 
for this year for road riding will range 
from 27 to 80 pounds, or about 20 per cent. 
of the usual load carried, which, when it is 
considered that this includes not only the 
mere carriage, but also the machinery for giv- 
ing it motion over relatively rough roads at 
speeds varying from 8 to 25 miles an hour, 
must be considered remarkable and also 
very <reditable to those who design and 
build them. One of the notable departures 
isin the matter of provision for tall riders, 
several of the makers now building wheels 
with frames especially for them, whereas 
the practice has been to make the saddle ad- 
justment provide for all differences in 
lengths of legs. 





It is evident that special stress is laid 
upon pneumatic tires, each builder naturally 
claiming the best article in this line, the 
tendency seeming to be towards those of 
the double-tube detachable type, though the 
contemporary tendency to use wooden rims 
for the wheels stands in the way somewhat, 
the only combinations of detachable outer 
tube and wooden rim being shown by H. A. 
Lozier & Co., of Cleveland, O., and the 
Hickory Wheel Co., of South Framingham, 
Mass., the mechanic of which concern is our 
old friend and contributor Stirling Elliott, 
who, to judge from the fact that their works 
have been built entirely new and upon an 
extensive scale, employing at present about 
300 men, is satisfactorily prosperous. 





In pneumatic tires the quality of resilience 
is, of course, the important point, and is 
mainly what gives them their superiority. 
The contained air within the tire is practi- 
cally perfectly resilient, much more so than 
the rubber, canvas, etc., of which the tire is 
composed, and therefore the greater the pro- 
portion of air to the other substances the 
greater resiliency; which, otherwise ex- 
pressed, means that the thinnest and most 
pliable walls for the tire, other thingsequal, 
are the best, but this must not be carried too 
far as the tire is too easily punctured. 

With these facts in mind the significance 
of an apparatus shown by the Overman 
Wheel Co., makers of the ‘‘Victor,” will be 
understood. This machine is called the 
resiliometer (a term which may be translated 
as bounce measurer). It consists of a slen- 
der rod about 6 feet long hinged at one end 
in such a manner that the other end can 
swing or vibrate in a vertical plane. It is 
trussed to give it the necessary rigidity, and 
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at the outer free end is adapted to receive a 
bicycle wheel which is then in the same po- 
sition as though it were on an axle. 

It is then raised a foot above a solid hori- 
zontal iron plate, and suspended there by a 
suitable catch, which when tripped allows the 
wheel to fall upon the plate and rebound 
freely as long as it will, a short vertical arm 
of the lever carrying a pencil which traces a 
diagram upon a card which is passed hori- 


zontally beneath it by a regulated motor and ° 


friction rolls, the resulting diagram being, 
of course, a series of connected parabolas, 
gradually diminishing in height as the fric- 
tional and other resistances dissipate the en- 
ergy originally stored in the wheel by the 
man who lifts itto the height from which it 
falls. The machine is a very interesting 
one, decidedly creditable to its origina- 
tors, and its value to them arises from the 
fact that a ‘‘Victor” wheel is. used in making 
these diagrams which as they were made 
were passed out to visitors, the same card 
having upon it alithographed diagram made 
by another make of wheel and declared to 
be the best one obtained from any other 
make; though, of course, far inferior to 
that made by the wheel shown. Of course 
no mechanic accustomed to methods of 
making comparative tests would accept this 
card as conclusive evidence of the relative 
bouncing capacity of different makes of 
wheels, but only as showing the difference 
in this respect between the two individual 
wheels making the diagrams under the 
identical (and unknown) conditions of infla- 
tion of tire, friction of machine, etc., though 
the diagrams made are, nevertheless, very 
creditable ones, that obtained by the writer 
showing 39 distinct rebounds before the 
wheel came to rest. 





One of the points much disputed among 
wheelmen is ‘‘ gear,” which in this connec- 
tion means the proportion existing between 
the two sprocket wheels and the diameter 
of the rear or driving wheel, and determines 
how far a rider goes during one revolution 
of the pedals, and also how hard he must 
push upon those pedals in ascending a hill 
at a given rate, the advantage, of course, 
being with the high gear upon level and 
smooth roads, and with the low gear in 
climbing hills, or .going against strong 
winds. Many schemes have been proposed 
for changing the gear to suit varying con- 
ditions, and two of the latest of these were 
shown at the exhibition. 

One of these was by Louis Rosenfeld, of 
56 Beaver street, New York, and consisted 
essentially of a sprocket wheel, which, in- 
stead of being keyed fast to the crank-shaft, 
was independently supported in such a way 
as to be raised or lowered a short distance 
by acam without moving the crank-shaft. 
This sprocket wheel is in the form of a ring, 
and besides being a sprocket wheel is also 
an internal spur gear, which when raised to 
its highest position is eccentric to the crank- 
shaft, and is driven by a small pinion upon 
this shaft, which then engages at a point 
vertically below the centers of the two 
gears. In this condition the gear is ‘‘low,” 
because the sprocket, of course, revolves 
more slowly than the pedals. When, how- 
ever, the sprocket wheel is raised by the 
cam to its highest position, the internal 
gear and pinion are disengaged and concen- 
tric, a locking ring being then slipped for- 
ward into the annular space between them, 
locking all together and producing the 
‘‘high” gear. The locking ring is, of 
course, both an internal and an external 
spur gear, its internal teeth engaging with 
the pinion on the crank-shaft, and its ex- 
ternal teeth with the internal teeth in the 
sprocket wheel. 

The vertical movement of the sprocket 
wheel and the lateral movement of the lock- 
ing ring are effected by the simple move- 
ment of asingle lever, which is conveniently 
placed and can be operated while the wheel 
is in motion, its midway position disengag- 
ing the crank-shaft so that the feet can be 
kept upon the pedals without movement in 
coasting. The device adds about 24 pounds 
to the weight, and is cased up tight. 
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The other changeable gear device is shown 
by the Two Speed Bicycle Company, of 
Chicago. In this machine the crank-shaft 
has the usual sprocket wheel upon it, but 
this sprocket wheel is not keyed fast to the 
shaft, but is driven by an interlocking 
clutch which is splined to the shaft and 
which has keyed to it a spur gear about the 
diameter of the sprocket wheel. When the 
clutch is disengaged from the sprocket 
wheel, its continued motion to the left 
brings this spur gear into engagement with 
another spur gear, which is keyed to a shaft 
lying parallel to and behind the crank-shaft, 
the other end of this second shaft carrying 
a second and smaller sprocket wheel, which 
the driving chain passes under, its position 
being near the main driving sprocket and 
similar to that of a belt tightener; this 
smaller sprocket drives through the medium 
of the two spur gears shown, when the 
gear is made ‘‘low” and the device adds 
two pounds in weight, offering practically 
the same facilities for changes and coasting 
as the first-named device. 





By the League Cycle Company, of Hart- 
ford, Conn., bicycles were shown which are 
in essentials the same as other bigh-grade 
machines, except that the driving chain is 
replaced by bevel gears, four of these 
being used; those on the crank-shaft and 
driving wheel being connected by a longi- 
tudinal shaft that passes through the hol- 
low tube, which composes one member of 
the diamond frame. All the gears are also 
inclosed by aluminum covers, which form 
dust proof oil reservoirs, and in order to 
use the lightest possible gears consistent 
with the work they have to do, they are 
made of drop-forged steel, with cut teeth, 
and are then hardened. This, of course, 
greatly reduces the number of parts in the 
machine, and dispenses with what is its 
most unmechanical and bothersome feature. 





J. H Williams & Co., of Brooklyn, N. Y., 
exhibited a fine line of special bicycle forg- 
ings, and alongside of them wasa display of 
machine tools especially designed for bicycle 
work by the Garvin Machine Company, of 
New York, which includes special screw 
machines and drilling machines, spoke- 
thread rollers, ball-bearing grinders, etc. 





The Simonds Rolling Machine Company, 
of Fitchburg, Mass., exhibited an assort- 
ment of hardened and ground balls ranging 
in size from 54," to 9’, these extreme sizes 
being, of course, not intended to represent 
commercial articles and probably not ordi- 
nary processes of manufacture, though they 
helped in making a very interesting display, 
along with an assortment of forgings made 
by the well-known Simonds forging process. 





The Cleveland Machine Screw Company, 
of Cleveland, O., exhibited in operation one 
of their automatic screw machines which was 
making spoke nipples, the working of this 
tool being one of the distinctive attractions 
of the exhibition. 

This company, as has been previously an- 
nounced in our columns, has recently pur- 
chased the business and plant of the Grant 
Anti-friction Ball Co., of Fitchburg, and 
showed a very large assortment of steel balls, 
ranging in size from ;',"’ to 8” diameter, many 
of these being shoWn unpolished, and just 
as they came from the grinding machine, 
the largest balls shown having been pro- 
duced by the regular facilities of the estab- 
lishment, as the grinding marks upon the 
unpolished balls show. On a show-case 
were small boxes containing regularly made 
balls, and alongside of these were special 
micrometer calipers devised by Mr. Grant 
for measuring balls. As these calipers will 
soon become the subject of an illustrated 
description in our columns it is unnecessary 
to describe them now, but they showed to 
all who tested the matter that the balls 
shown were remarkably uniform in diam- 
eter, 

———- oggpe 

Engineertng (London) says that of 73,746 
members of the Amalgamated Society of 
Engineers there are 11,085 on the funds, 
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gines. 


Throttling ys. 





When George H. Corliss, more than forty 
years ago, entered the field of steam engi- 
neering with his well-known automatic cut- 
off engine, he put its sale on the basis of 
the coal saved by its use. Sure of what 
he could accomplish, in doing this he 
adopted a course certain to be appreciated by 
New England mill owners, who were at 
that date, as they are to day, given to look- 
ing closely at the items of expense that en- 
tered into the cost of their products, some- 
thing that was early forced upon them by 
close and constantly increasing competition. 
Here, in the plan proposed by Mr. Corliss, 
was the probability of saving money with- 
out the possibility of material loss, which is 
something that appeals forcibly to every 
one, and which appealed with special force 
to the sharp business management of New 
England cotton mills. This gave Mr. Corliss 
an opportunity scarcely likely to occur again 
to any steam engine builder. And the re- 
sults obtained in those mills gave the auto- 
matic cut-off principle of regulation a de- 
served impulse, which undoubtedly carried 
its reputation even beyond its merits. That 
is, as the notable difference between the 
Corliss engine and those it supplanted was 
in the automatic supply regulation, that got 
all the credit, although so shrewd an engi- 
neer as Mr. Corliss naturally would, and in 
fact did, effect saving in other directions 
by attention to details to which little thought 
had been previously given. The form of 
his early contracts for power plants—fur- 
nishing the plant for the price of the fuel 
savec in a stated time—made it in his 
interest to supplement the saving effected 
by the valve gear by other savings possible. 
This is not said as in any way disparaging 
the automatic cut-off, but in the way of an 
intimation of how easy—and natural—it is 
to give more credit than is due to some 
feature when that feature is particularly 
prominent. Mr. Corliss is entitled to all the 
credit of making the automatic cut-off 
engine national, very few having had the 
temerity to express doubts as to its correct- 
ness in both theory and practice. 

Now, after all these years, there has begun 
some reaction in favor of regulation by 
throttling, through the knowledge of the 
rather remarkable performance of engines 
with which throttling governors are em- 
ployed. There can be little doubt, we 
think, that in some instances the throttling 
engine, with fixed cut-off, will equal, in all 
respects, the automatic cut-off, and we be- 
lieve it is possible to conceive of an engine 
being operated under such conditions that 
the former would show slight superiority. 
But in the great majority of purposes for 
which steam engines are employed it seems 
that the reverse must be true. 

The great point of superiority of the 
automatic cut-off principle comes from the 
fact that most steam engines are subjected 
to variable loads, and quite generally some 
fluctuation in steam pressure. If this were 
not so then a properly designed throttling 
engine would be unobjectionable. For, of 
course, there is a point of cut-off for any 
engine that is the most economical, and 
a cut-off can be fixed for that point that 
shall, at least, be as good in all respects 
as that under the control of the gov- 
ernor. But because there is such a point 
of cut-off it does not follow that it is best 
to fix it, and reduce the pressure, as by 
throttling for lesser loads. This economical 
point of cut-off varies with the steam 
pressure, and the automatic cut off gov- 
ernor so varies it, which is right in principle. 
That is, if a cut off at one quarter stroke is 
the best for a given pressure, if the 
pressure is somewhat higher than that, 


’ it is better to take advantage of that high 


pressure by cutting off earlier than to re- 
duce the pressure by throttling or other- 
wise. This is very near, but probably not 
a universal fact. For example, with the 
point of cut-off correct for a given pressure 
it is possible—we think probable—that a 
little, not much, throttling may be better 
than a change to earlier cut-off. And in 


AMERICAN MACHINIST 





case of very materially higher pressure con- 
siderable throttling may be advisable. This 
would depend upon the quality of steam, 
and upon other circumsfances, perhaps; at 
any rate it is to be shown that there is 
enough in it to afford a margin for the 
economical use of the throttling governor, 
except in selected instances.. 

The reaction in favor of throttling is not 
likely to be violent, but it is interesting. 
Engineers who set out today to improve 
the throttling engine have to aid them a 
good deal of general information that was 
not on hand at the time the automatic cut off 
engine made its appearance. Should serious 
effort be made to bring the throttling engine 
into competition with the automatic cut-off 
the attempt will be on quite different 
grounds from what it would have been 
made twenty years ago, and it would not 
be safe to predict the outcome. It is possi- 
ble only to fall back on the argument— 
which does not amount to much—that it 
cannot be seen how the effort can be success- 
ful, and await results. 

2 2 
Business Management. 

We find making the rounds of the press 
the foilowing item: ‘‘ Business is a profes- 
sion, as much so as medicine or law. It re- 
quires as much thought, study, care to 
make it successful, to make it pay. It 
wouldn’t be good business if it didn’t pay. 
And it isn’t good business if it doesn’t pay 
in the right way.” 

Most of this means simply that, in busi- 
ness, as in other occupations, men can 
usually find use for all the brains they may 
have atcommand. But regarding the state- 
ment that, ‘‘It wouldn’t be good business 
if it didn’t pay,” we wish to call attention 
to the fact that on the other hand, busi- 
ness which pays is not necessarily or always 
good business. Especially is this the fact 
as applied to the business of running ma- 
chine shops; for a machine shop may and 
many of them actually do pay, while really 
under very poor business management ; 
though, of course, they would pay better 
under better business management. 

Whether a machine shop pays or not will 
depend mainly upon what price can be 
obtained for its finished products relative to 
their cost, and there are therefore two prin- 
cipal ways of increasing profits ; either better 
prices may be obtained or cost of produc- 
tion lowered. It often happens that by 
reason of patents, absence of competition, 
extraordinary mechanical and engineering 
ability, or some other reason, a machine 
shop will run along and make money in 
spite of business management that would 
inevitably swamp any less favored enter- 
prise, and one point of the matter is that in 
such cases those who are responsible for the 
business conduct of its affairs are quite apt 
to conclude that it is their own skillful busi- 
ness management, and nothing else, that 
keeps things going. 

We have in mird one shop, the superin- 
tendent of which was for years a member 
of the firm, who knew about as little of 
mechanical matters as a man could well 
know. The shop manufactured on a large 
scale a patented machine, which, meeting 
very little competition, brought a very high 
price. The shop was managed literally 
upon the principle that a penny saved is a 
penny earned. Barely enough room was 
added from time to time to just permit the 
work to be got out by the utmost crowding 
The power plant was simply a patch-work 
in which absolutely no engineering ability 
had been employed. Wherever ten cents 
could be saved by skimping in making a 
special or shop tool it was done without 
much regard to whether the extra expen- 
diture would pay in increased efficiency or 
not. ; 

The machine tools were of the cheapest 
make of the lowest priced builder, and 
when cleaned at all were cleaned with rags 
bought of the rag dealers, or brought from 
the house of the manager ; some of the time 
of the men being devoted to the formation 
of parades, fantasically decked out in cast- 
off articles of feminine attire thus obtained. 
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There was no tool room nor drawings, shop 
system nor cost accounts, and yet large 
fortunes were made for the proprietors. 

The system of bookkeeping and accounts 
in the office was excellent; the proprietors 
were ‘‘ business men,” and therefore knew 
enough to employ a good bookkeeper who 
drew a salary about five times as great as 
that of any mechanic about the place, but 
there was not sufficient business ability to 
enable it to be understood that mechanical 
matters can be well managed only by men 
who, whatever else they may be, must be 
mechanics. 

But after a time competition grew sharp- 
er, prices fell and profits disappeared; that 
shop closed, and the one which absorbed 
most of its business and is to-day making 
money for its proprietors with constantly 
increasing competition pays its manager—a 
mechanic—several times as much as the 
chief bookkeeper gets, and there are other 
expensive things such as drawings, a model 
tool room, the best tools, cotton waste, etc. 

Now although this is directly due to 
good mechanical management it is primarily 
due to that kind of good business manage- 
ment which recognizes that professionals 
generally do better and cheaper work than 
amateurs or novices; that a skilled carpen- 
ter earning $3 per day will build a wood 
shed at lower cost than a botch at $2 ora 
laborer at $1, and that it is true of labor as 
of many other things, that the highest-priced 
is usually the most economical. 

It would be well for those who have to 
do with successful machine shops to con- 
sider well what it is that gives them suc- 
cess, and a rigid examination on this line 
might not only lead to some surprises but 
be useful when competition increases and 
prices fall. 

sili can isi 
The Delaware, Lackawanna & Western 
Railroad Accident. 





The recent collision on the Delaware, 
Lackawanna & Western Railroad, from the 
effects of which, at this writing, eleven per- 
sons are dead and several more in a critical 
condition, was due to one cause, viz., the 
neglect of the company to employ the block 
signal system. Some of the employes may 
have shown lack of judgment, but whether 
this is so or not is entirely beside the ques- 
tion. The main point is simply this: in all 
human probability the accident would not 
have occurred had the block system been 
employed. The railroad company should 
not be allowed for a single moment to di- 
vert attention from this one simple and all- 
sufficient fact, by the usual plan of laying 
the blame upon its employes, and by specious 
argument aside from the main issue. Dis- 
cipline of employes is something that the 
public may just now well leave to the com- 
pany, or the courts, bringing all possible 
pressure to bear to the end of compelling 
the company to adopt common sense, well- 
approved methods of operating its road. 
The failure to do this, as can be plainly 
seen, caused the horrible slaughtering of 
passengers, and furnishes the only occasion 
for an inquiry as to whether this or that 
employe did the best he could, or that could 
have been done, under conditions made en- 
tirely unfavorable by the neglect of the 
company. The sacrifice of life by this acci- 
dent is entirely inexcusable, and the blame 
should be put squarely where it belongs, 
that is, against the company, on whose be- 
half no excuse should be considered as car- 
rying any weight. 





*_>eo 

Electricity continues to assert itself in 
various ways, one of the latest being for 
towing boats on canals. France appears to 
be taking the lead in this matter, and atten- 
tion has been called to its importance by 
the Governor of the State of New York. 
Some experiments made last fall on the 
Erie Canal demonstrated the possibility of 
this form of propulsion. This, of course, 
needed no demonstration, so that really 
little or nothing was actually accomplished 
by the experiments, although they were not 
without value, as they will doubtless serve 
to stimulate invention. The whole matter 
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is mainly one of dollars and cents as be- 
tween horses and mechanical propulsion, 
and when the question is narrowed down to 
this, the horses usually have to go. 
———__- eo —_—_—_——_ 

The destruction of several of the World’s 
Fair buildings by fire does not in itself 
amount to much, but the burning up of a 
million dollars’ worth of exhibits isan un- 
pleasant feature. A good deal of fault was 
found with the management of things dur- 
ing the continuance of the Fair, and the 
management since has ended in a matter of 
more blaze than glory. 
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SWERS. 








Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in thie 
department. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 








(41) C. F. F., Crestline, O., writes: Kind- 
ly advise me through your columns how I 
can get a knowledge of practical drawing, 
we have no school here that teaches it? A. 
—Follow the series of articles treating on 
‘‘Practical Drawing,” which have been pub- 
lished in our columns. This series com- 
prises 93 articles, the first of which appeared 
in our issue of October 23, 1886. 


(42) G. H. B., Amsterdam, Holland, 
writes: Kindly inform me if there is any 
literature treating on hand power and steam 
fire engines; name the best and give price? 
A,—Literature on this subject seems to be 
scarce, we have not seen a book treating on 
this subject that we care to recommend. 
Trade catalogues probably contain more 
useful information on this subject than any 
book published. 


(48) M. M. P., St. Hyacinthe, Canada, 
asks: Is there any possible way to find the 
circumference of a given circle that will be 
nearer correct than by multiplying the 
diameter by 3.1416? If so in what way, or 
what figures will give a more correct an- 
swer? A.—Instead of multiplying by 3.1416 
use 3.141592653589793, or as many deci- 
malsof this pumber as the accuracy of the 
problem may demand. 


(44) C. H., Madison, Wis., writes: Kind- 
ly inform me if Ican get a paste or glue to 
fasten felt cloth to a smooth cast-iron table 
so that the iron will never rust the cloth nor 
allow it to get loose. The table is to be 
used in a dwelling-house. Also inform me 
of the best way to do this kind of work? 
A.—We believe Le Paige’s liquid or any 
other prepared fish glue will answer your 
purpose. Makers of this glue gener? lly 
send with it directions for using. 


(45) R. 8. W., Canastota, N. Y., writes: 
It is my desire to take a course in marine 
engine construction. Please inform me of 
the best place in which a young man can 
take such a course, and give me the address 
of some one of the faculty so that I may 
correspon¢ with them? .A.—We believe the 
Cornell University, Ithaca, N. Y., and the 
Massachusetts Institute of Technology, Bos- 
ton, Mass., give instruction in marine engine 
construction. We do not know of any one 
giving private instruction in this branch of 
engineering. 


(46) T. E., New York, writes: Will you 
kindly through your question column tell 
me how to get the mean effective pressure 
in a cylinder cutting off steam at two-thirds 
of stroke, boiler pressure 70 pounds? The 
rule is to multiply the hyperbolic log. +- 1 
of the number of expansions by the absolute 
pressure and divide by the number of ex- 
pansions; for instance in this case 2is the 
number of expansions, log. of 2 is 1 693 « 
(70 +- 14.7) = 143.4 + 2 = 71.7, one and 
seven-tenths more pressure per square inch 
than when I started; please show me where 
I stand and oblige? A.—Your trouble ap- 
pears to come from careless and incomplete 
reading of therule. The number of expan- 
sions is 38 + 2 =14, not 2 as you have it. 
The hyperbolic lbg. + 1 of this is 1.405, 
and you have 1.405 x 84.7 and the product 
divided by 1.5, which gives 79.3. This is 
the theoretical mean effective pressure if the 
engine is condensing. If non-condensing 
subtract the 14.7 pounds which you have 
previously added to the boiler pressure. 


(47) A. J. D., St. Louis, Mo., writes: In 
looking over my scrap book I noticed a 
clipping from the AMERICAN MACHINIST 
made about ten yearsago. It isa rule for 
finding the amount of lap a valve should 
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have for a given point of cut off. The rule 
directs that the square root of the quotient 
obtained by dividing the difference between 
the stroke of the piston and stroke to point 
of cut-off by the stroke of piston be ex- 
tracted ; and then to multiply this. root by 
half the travel of the valve. Now, since 
the travel of the valve is twice the width of 
the steam port added to twice the lap, how 
can the square root be multiplied by half 
the travel as directed above, unless the lap 
is known? Please publish an explanation. 
A.—In cases of this kind the travel is sup- 
posed to be given, and the lap is computed 
without any regard as to whether the steam 
port is fully opened or not, or the edge of 
the valve may travel beyond the inner edge 
of steam port. If the valve is to open the 
port to a given extent, the travel must be 
assumed and the lap computed by a tenta- 
tive process. The best way of finding the 
lap is by the graphical process as explained 
in our issue of May 1, 1890. 


(48) A. H. R., Horton, Kans., writes: 1. 
Kindly inform me what is meant by the term 
natural sines? I see this used in mechanical 
works. A.—To understand the definition 
draw a horizontal A B of any length, from 
any point A on this line drawa line A 0 
any length and at any angleto A B; through 
any point Con A C draw a line perpendicu- 
lar to A Band meeting it in the point D; 
the line C D will be the sine of the angle A. 
The numerical value of this sine may be 
found as follows: Measure C D and A C0 
with a rule or any scale, and divide the 
former by the latter, the result will be the 
numerical value of the sine. If now we 
draw from A as a center and with A Casa 
radius an arc terminating in A Cand A B, 
we may give the following definition: The 
sine of an angle or arc is a perpendicular 
let fall from the termination of the measur- 


ing arc upon the diameter passing through . 


the origin of the arc. You will find this ex- 
plained in any elementary trigonometry. 2. 
My friend informs me that in working to a 
1-inch scale every ;), inch represents 1 inch. 
I am under the impression the only proper 
way when working to a scale of 1 inch is to 
divide the inch into 12 equal parts, and 
then each one of these parts will represent 
1 inch. A.—You are right. A scale is 
nothing more or less than a miniature rule, 
and if the common foot rule is divided into 
12 inches the miniature rule which is 1 inch 
long only must also be divided into 12 parts, 
each part representing one inch. If we use 
a scale of # inch to the foot then 7; inchon 
the commonrule will represent 1 inch, because 
dividing % inch into 12 equal parts, each 
part will measure ¥, inch. 


(49) A. B., ——, New York, writes: I 
would like to get a position in the engine 
room of an ocean steamer. I have worked 
for three years as a machinist and have stud- 
ied marine engineering for along while. I 
understand the indicator fairly well and can 
answer the safety valve and stay bolt ques- 
tions in the marine examination and am con- 
fident that I could answer the rest. I am 
twenty years old. Where would I have to 
apply for a position and what kind of posi- 
tion would I get? A.—In passing a marine 
engineer’s examination you will have to be 
familiar with a far wider range of subjects 
than simply safety valvesand boiler stay bolts. 
Unless you have a very fair school education 
it is doubtful whether you can pass an 
examination. We do not say this to discour- 
age you in any way, but we do not wish to 
cause you to incur the expense of coming to 
New York City, and then be disappointed. 
In our opinion it will be to your advantage 
to work two or three years ina machine 
shop where marine engines are built or re- 
paired, by so doing you will gain experience 
which will greatly help you to pass the ex- 
amination. and you will also learn to whom 
to apply for desirable positions. Without 
this knowledge the only way to find a posi- 
tion is to apply to steamboat companies or 
chief engineers of steamships. The kind of 
position you can get will be that for which 
your ability, experience and character are 
best adapted. 2. About what pay is there 
in it? A.—That depends on the company 
who engages your services, the kind of po- 
sition you hold, and your own ability to fill 
the position satisfactorily. 


(50) N. W., Detroit, Mich., writes: The 
foreman of the crane building shop in 
which I am employed as draftsman, has 
been kicking on the size of drum shafts 
that I have specified. Having considerable 
respect for the opinion of practical men, I 
was led to investigate the ordinary formula 
for a shaft subjected to torsion, and cannot 
help thinking that it is wrong. I find that 
all authorities give it as: 


T= ™ fd*, 
In-which 7’ = twisting moment, d = di- 
ameter of shaft, f = fiber stress permissible ; 
see sketch. I think it should be 79 instead 


T 


of F If I am 


in error kindly point out at precisely what 


My integration is below. 
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step I have gone astray, otherwise I will 
not be convinced of my error. 
Area of element =2rrdr 
Stress which this-can sup- 

port =2rfrdar 


fo — th whole alias - 
section of shaft =2aef / oe d . 
8 
d® fe : : A> 
Since R? = = =2*f ea | 
= = ta 


If my calculation is correct, this would 
account for the foreman’s kick. A.—You 
are right as far as you have gone, but you 
overlook the fact that the stress on the 
fibers increases as the radius 7 increases ; 
the stress on the outer fibers of the shaft is 
greater than on any of the others. The 


better way to pg og the formula is as 
Let f be t 


follows : e permissible stress 





on the outer fibers of the shaft, and let c be 
the distance from the center of the shaft to 
these fibers. Since the stresses vary as 
their distances from the center, we have : 


t~* unit stress at a unit’s distance from 
c 


the center, 
J” —unit stress ata distance r from the 
c 
center, 
afr 
c 


_af%* _ moment of this stress, 
c 


= total stress on an elementary area a, 


Sum of 7/7" — internal resisting moment. 
The last ‘ eaiieiiiinn may be written: 

<x sumofar*. But the sum of a7* is 
the polar moment of inertia, and this is 


equal to ae Hence instead of writing 





St < sum of a r*, we may write : 
c 


ty nat 
c 32 
But c is equal to 4 d, and remembering that 
the last expression is equal to the twisting 
moment 7’, we have, by reducing : 
qa lt _ * pau = 196 fa. 

16 16 r ’ 
Of course in the above, the stress f must 
never exceed the elastic limit. 


(51) M. F. H., Brooklyn, N. Y., asks: 
How many square feet of heating surface 
per horse: power should there be in a boiler? 
A.—The term ‘* horse-power of a boiler” is 
a very indefinite one; and then, again, the 
rate of evaporation per square foot of heat- 
ing surface, for different kinds of boilers, 
varies within such wide limits as to practi- 
cally render worthless the rules bearing on 
the subject. But since it is convenient for 
boiler makers to have some means of rating 
the horse power of boilers, the following 
proportions are frequently adopted: Water- 
tube boilers, 10 to 12 square feet; tubular 
boilers, 14 to 18 square feet; flue boilers, 8 
to 12 square feet; plain cylinder boilers, 6 
to 10 square feet; locomotive boilers, 12 to 
16 square feet; and vertical tubular boilers, 
15 to 20 square feet of heating surface per 
horse-power. 2. How many gallons of 
water per horse-power per hour should 
there be evaporated? A.—The mechanical 
engineers have agreed that for one horse- 
power per hour 344 pounds of water from 
and at 212 degrees Fahr. should be evapo- 
rated; 344 pounds of water is equal to 4.14 
gallons. 3. How many pounds of coal per 
horse power of boiler are required? A.— 
That depends on the kind of boiler used; 4 
pounds of coal per horse power is probably 
a fair average. 4. How is the position of 
the weight on a safety valve lever comput- 
ed? A.—The position of weight on the 
safety valve lever is computed by the fol- 
lowing formula: 


La (PX AX B)—(W, X B)—(W,x ©) 
W 


in which P = the steam pressure per square 
inch on the safety valve lever, A = area of 
safety valve in square inches, B = distance 
in inches from the center of the valve spin- 
dle to the fulcrum, W = number of pounds 
of the weight placed on the lever, W, = 
weight in pounds of the valve and spindle, 
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W, = the weight in pounds of the lever, 0 
= distance in inches from the center of 
gravity of lever to fulcrum, and the dis- 
tance in inches from the center of weight 
on the lever to the fulcrum. If, for in- 
stance, the weight W = 72.27 pounds, weight 
of lever W, = 11 pounds, distance C = 15 
inches, weight of valve and spindle W, = 
5 pounds, distance B = 3.5 inches, area of 
valve A = 7.06 square inches, and steam 
pressure P = 120 pounds per square inch, 
we have 

US tae 

(120 X 7.06 x 3.5) —(5 x 8.5) — (11 x 15) 

72.27 


= 88.5 inches from the fulcrum to the cen- 
ter of weight on the lever. For further ex- 
planation of this formula see answer to 
Question 600 in our issue of December 7, 
1893. 5. Please give rule for finding the 
safe working pressure in a boiler? A.—See 
answer to Question 258 in our issue of May 
25, 1893. 6. Please give a rule for finding 
the force or pressure required to break a 
bolt lengthwise? A.—Multiply the ulti- 
mate tensile stress per square inch of the 
material by the cross-sectional area of the 
bolt in square inches; the result will be the 
breaking stress. 


USINESS SPECIALS) 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words makea 
line. Copy should be sent to reach us not later than 
Saturday morning for the ensuing week's issue. 





























Grant’s Gears, Lex’n, Mass., & Phila., Pa. See p. 12. 
Forming Lathes Mer. Mach. Tool Co., Meriden, Ct. 
Milling Machs. Kempsmith M. T. Co., Mill.,Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
Chucks, the Nat’l, est’d 1882. 39 Cortlandt St., N. Y. 


Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St.. New York. 


Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 


Pulley lathes, most efficient offered. The Lodge 
& Shipley Machine Tool Co., Cincinnati, O. 


Steam Pressure Regulators, Reducing Valves, 
Safety Checks. Foster Engineer’g Co., Newark, N. J. 


Upright Drills, stationary head, W. & L., with or 
without B.G. J. E. Snyder, Worcester, Mass. 


M. E. Howard, Indianapolis, Ind. Specialty, 4 
and 8 H. P. engines in stock, write for price. 


The American Packing Ring is sold for less 
money than any other ring can be madefor. J.H. 
Dunbar, Youngstown, O. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuam apparatus, 
air pumps, acid blowers, filter press pumps, etc. 


Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 


‘*Pumping Machinery.’’ New book, 450 Pp. 8vo, 
279 Eng. Prospectus free. W. M. Barr, 3223 Powel- 
ton Avenue, Philadelphia, Pa. 


New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, etc.; machinery name plates in brass 
and aluminum. 


* Binders” for the AmERIcAN MAcuHINIsT. Two 
styles, the ‘‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Mooneaes. sie 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published hg ohn Wiley & Sons, 53 Hast 
Tenth Street, New York. 


——- -+gpe —-—— 
Notes on Belting. 


By Frep W. TayLor. 





(Concluded from last week.) 


Referring again to the tabulated resulte of 
the leather belt experiment, next in interest 
to the comparison of the shifting and cone 
belts comes the relative merits of the various 
types of belts used. The oak tanned and 
fulled belts here show themselves beyond 
question to be superior in all respects, ex- 
cept the co-efficient of friction, to their com- 
petitors. 

It will be noted that a far larger per cent. 
of the oak tanned and fulled belts are still 
in use than any of the others; that their life 
is longer, and that none of them stretched 
unevenly and were thrown out of use in the 
early part of their life; that the cost per 
year of service is less, the total stretch is 
less, and the interruptions to manufacture 
were less; that their competitors required 
tightening fully twice as often, and that in 
spite of this the average total stretch and 
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percentage of stretch between tightenings 
was greater with the other belts than with 
the oak tanned and fulled. 

It is also seen that the oak tanned and 
fulled belts stretch far less actually and 
relatively to their total stretch during the 
first six months of use than the others, so that 
they give less trouble when machinery is 
first started, which is the time when one can 
least afford to be bothered with belts. 

We note, however, that the co-efficient of 
friction of the other belts is somewhat great- 
er than that of the oak tanned, since the oak 
tanned and fulled required tightening when 
their tension had fallen to 37.6 pounds per 
inch of width, while the others on an aver- 
age fell as low as 31.8 pounds per inch of 
width before requiring tightening. For 
this reason the journal friction, and there- 
fore power lost, with the oak tanned and 
fulled was slightly greater than with the 
others. 

The co-efficient of friction of one of the 
rawhide belts used in this experiment was 
determined by Messrs. Lewis and Bancroft 
in their experiment (the results of their ex- 
periments on this belt being given in their 
Table III.). The co-efficient of friction of 
this belt, when tested immediately after its 
temporary removal from the pulleys, in the 
Midvale test, proved to be in many cases 
over 100 per cent., and yet, in spite of this 
great advantage, this type of belting is 
shown in the table to be far less economical 
than the oak tanned and fulled. 

The chief characteristic in which the oak 
tanned and fulled belts differed from the 
others was their stiffness. They were far 
less pliable than any of the others, and I am 
inclined to attribute a considerable part of 
their superiority to this property. Certainly, 
lateral stiffness is a most desirable quality 
in a belt which is to be used on either a 
shifting belt or on cone pulleys. A pliable 
belt used under these conditions is far more 
apt to curl up on the edges, and to climb 
and stretch against the side of the cone, and 
finally twist up like a corkscrew. A large 
proportion, also, of the so-called accidents 
to belting, in which they jump from one 
cone to another, or run into neighboring 
gears, are due to excessive pliability. 
Owing to their greater lateral stiffness, thick 
belts are much to be preferred to thin ones. 
So much do I believe that the property of 
stiffness increases the life of belts that I 
make it a rule to use as thick a belt in all 
cases as the diameter of the pulleys will 
permit. A manifest advantage of belts 
made of two or more thicknesses of leather 
lies in the fact that any local imperfection 
of the leather will produce but little effect 
in a double or triple belt, while in a single 
it is fatal. Messrs. Lewis and Bancroft 
have, in their experiments, demonstrated 
the fact that ‘‘no marked difference could 
be detected in the power required to runa 
wide double belt or a narrow light one for 
the same tension at moderate speeds.” And 
again, we see ropes up to two inches in 
diameter transmitting power with great 
efficiency, and with apparently but little 
loss of power owing to their thickness. 
Therefore a thick belt will be practically no 
less efficient than a thin one on account of 
its stiffness. 

Many experimenters have shown that the 
pulling power of belting for a given are of 
contact is almost independent of the area of 
the belt in contact with the pulley, and that 
it depends chiefly upon the sectional area of 
the belt, and its total tension; so that a 
triple belt will transmit about as much 
power as a single belt three times its width. 

With wide belts, and belts running at 
high speed, it is especially desirable that 
the thickness should be increased. If thin 
belts are used at high speed, they almost in- 
variably run in waves on the slack side, 
particularly if the load which they are 
transmitting changes suddenly. These waves 
frequently continue in the belt while it is 
rounding the driven pulley, so that one can 
sometimes even see light in places between 
the belt and pulley rim when standing in 
the proper position. This wrinkling of the 
belt, and the snapping that occurs as the 
waves straighten out, wears it very fast, 








AMERICAN MACHINIST 


and causes the splices to part, frequently in 
a few months. The remedy for this trouble 
I have invariably found to.be an increase in 
the thickness of the belt. When a sufficient 
thickness is used, the belt settles down on 
the same pulleys and under the same condi- 
tions to a long, steady curve on the slack 
side, and the wrinkling and snapping ceases. 

It would seem also as though a certain 
ratio of thickness to width of belt should be 
maintained, particularly in high-speed belts, 
otherwise the belt is apt to chase from side 
to side on the pulleys. This chasing would 
seem to be due chiefly to the oscillation of 
the belt around its longitudinal axis on the 
slack side, the belt being thereby tightened, 
first at one edge and then at the other, each 
side as it is tightened tending to run toward 
the center of the pulley. This oscillation, 
and the resultant chasing, are almost sure 
to cease when the thickness of the belt is 
increased in proper proportion to its width. 
As an illustration of this principle, the 
writer has in mind the case of a belt 78 
inches wide and , inch thick, running 
about 5,500 feet per minute, which could 
never be prevented from chasing from side 
to side on its pulleys for any length of time 
without the use of an idler pulley. This 
chasing was due to the oscillation about its 
longitudinal axis, which was caused by the 
small thickness of the belt in relation to its 
width. A belt % inch thick and 72 inches 
wide, used on the same pulleys, was almost 
entirely free from the chasing, and I am 
convinced that an increase to 14 inches in 
thickness would have rendered it sufficiently 
stiff to permanently remove the trouble. It 
should be noted that the thicker belt proved 
to be far more economical, durable, and 
satisfactory in every way than the thin belt. 
If the principle is correct, of using thick 
belts on account of their lateral stiffness and 
consequent durability, it becomes of the 
utmost importance to determine the mini- 
mum diameter of pulley which can be used 
with a given thickness of belt, and still have 
the belt last well. The writer is quite sure 
that double leather belts 8 inch thick will 
last well and give excellent satisfaction on 
pulleys as small as 12 inches in diameter, as 
he has had many belts in use for years under 
these conditions. For some time past he 
has had a triple leather belt 12 inches wide, 
0.56 inch thick, running about 4,500 feet 
per minute, with an idler pulley pressing 
lightly upon it, and transmitting about 100 
horse- power to a pulley 12 inches diameter. 
This belt has up to date given excellent 
satisfaction, and has already lasted much 
longer than the two double leather belts 
which preceded it. ‘ 

Regarding the question of fastening the 
two ends of the belt together, I think it safe 
to say that the life of belting will be doubled 
by splicing and cementing the belt, instead 
of lacing, wiring, or using hooks of any 
kind. When belts are subjected to the most 
severe usage, the spliced portion should be 
riveted, iron burrs being preferable to 
copper. 

For double belting, the rule works well 
of making the splice for all belts up to 10 
inches wide, 10 inches long; from 10 inches 
to 18 inches wide the splice should be the 
same width as the belt, 18 inches being the 
greatest length of splice required for double 
belting. . . . 

The best location for the idler pulley on 
high speed belts is on the slack side of the 
belt, and about one-quarter way from the 
driving pulley. In this position it wears 
the belt far less than if placed close to the 
driven pulley, as is customary; and the 
tendency of the idler to guide the belt off 
the pulley, in case it is slightly misplaced 
or the belt stretches unevenly, is far less. 
The writer is aware that this is contrary to 
the accepted theories on the subject, and 
has only arrived at this conclusion after re- 
peated trials, . . . 

Belts drive most satisfactorily when their 
shafts are 20 to 25 feet from center to cen- 
ter. If they are farther apart than this, the 
slack side is, apt to flop about too much; 
and if the distance between centers is much 
less than 20 feet, they require tightening 
oftener than is profitable. 


With main driving belts it is often de- 
sirable to use a larger distance from center 
to center than the above, so as to secure a 
greater arc of contact on the small pulley. 

The faces of pulleys should, where prac- 
ticable, be made about one-quarter wider 
than the belts which run on them, to allow 
for possible uneven stretch or running of 
belt, and a certain amount of chasing. 

In establishments in which the shafting 
is run night and day by a single motor, it is 
frequently desirable to stop one or more 
sections during the night without stopping 
the rest of the shafting. In such cases it 
has been customary to use a friction cut-off 
coupling, or a friction clutch pulley, which 
is thrown in or out, as the case requires. 
These appliances are, however, owing to 
the number of their parts, more or less 
complicated, and are certain, sooner or later, 
to get out of adjustment and cause more or 
less trouble and repairs. The writer has 
found a far more elementary and satisfac- 
tory contrivance for this purpose to be a 
pair of tight and loose pulleys, onto either 
of which the driving belt can be readily 
shifted while it is running at full speed, 
and he has had, during the past two years, 
lines of shafting transmitting as high as 300 
horse-power, successfully thrown off and 
onto the main line each night and morning. 

The two elements in this apparatus which 
are likely to cause trouble are, first, the 
loose pulley, and, second, the belt shifter. 
The loose pulley which I have found most 
successful for this purpose* has a loose 
bronze bushing in its hub, which is per- 
forated with holes, and is automatically de- 
luged with oil each time that the pulley is 
stopped. The writer has used successfully, 
for shifting large belts at high speeds, two 
styles of belt shifters, both of which are old 
in principle, but which—so far as he knows 
—have heretofore been but little used. 
These belt shifters are, as usual, applied to 
the belt on the slack side, and as close as 
practicable to the driven pulley. The first 
consists of a pair of rollers mounted ona 
movable frame, and having their axes in- 
clined toward one another, forming an angle 
of about 20°. This frame is then placed so 
that the plane of the axes of the rollers is at 
right angles to the center line of the belt, 
and the belt passes between the rollers with- 
out touching either. Belts up to from 20 
inches to 24 inches in width are readily 
shifted by pressing one or the other roller 
against the edge of the belt, the action being 
similar to that of an ordinary forked belt 
shifter, except that the edge of the belt 
curves downward, owing to the inclination 
of the rollers, until the body of the belt 
touches the roller, and in this way the edge 
is prevented from burning and fraying out. 

The second style will readily shift any 
width of belt whatever, and for wide belts, 
when space permits, is to be preferred to 
any other style of shifter. Two rollers, the 
length of each of which is rather more than 
twice the width of the belt, are placed with 
their axes parallel to the plane of the belt, 
each forming an angle of about 75° with the 
center line of the belt. They are inclined, 
however, in different directions to the center 
line of belt. When one of these rollers is 
pressed even with a moderate force against 
the surface of the belt, it will move slowly 
and uniformly to the right until the roller 
is removed. If the other roller is used, it 
moves in the same manner, but in the op- 
posite direction. The action of this belt 
shifter, in starting a line of shafting into 
motion, is much to be preferred to that of 
any friction clutch, it being exceedingly 
uniform, smooth, and free from jar. 

It is undesirable to run a loose pulley for 
any length of time, however, under heavy 
belt pressure, Each head shaft, on which 
the tight and loose pulleys are mounted, 
should be coupled to the line which it drives 
with a flange coupling, having a plate about 
# inch thick between the two flanges. When 
it is desired to stop the line of shafting for 
several hours in succession, the belt should 
be temporarily shifted onto the loose pul- 
ley, the flange coupling should be opened 





* This pulley is made by John McCaffrey. of Law- 
rence, Mass. 
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and the distance plate removed, and. the 
belt shifted back onto the tight pulley 
where it can run without danger from cut 
or hot bearings. A starting and stopping 
device of this sort is as durable and gives as 
little trouble as any part of the shaft- 
ing. As shifting belts are ordinarily used, 
they are injured as much by running 
partly on the tight and partly on the 
loose pulley as from any other cause. 
It is, therefore, of great importance that 
each ordinary forked belt shifter should be 
provided with some appliance for insuring 
the belt being either entirely on the tight or 
the loose pulley. We have found a simple 
and effective plan to be that of cutting two 
V-shaped notches in the edge of the slide to 
which the forks are attached, the same 
width each at the top as the face of the 
pulleys, and pressing a male V down into 
these notches with a light spring, the sides 
of the notches being made so steep that the 
male V could rest nowhere but at the bot- 
tom of one o1 the other of its mates. 

Belts should be cleaned and greased every 
five or six months, just enough grease be- 
ing put on to keep the surface of the belt 
moist ani prevent it from cracking. It was 
found in the above experiment that every 
three months was oftener than belts re- 
quired greasing. ; 

Belts will last wellif repeatedly tightened 
under a strain of 71 pounds per inch of 
width of double belt, equivalent to 239 
pounds per square inch of section. It is 
evident, however, that they will not main- 
tain this tension for any length of time 
while working, since, as shown in the table, 
they fell to one-half this tension in about 
two and one-half months. 

It is very important for the life of belts, 
as well as to avoid excessive friction in the 
bearings, that they should not be over- 
strained; therefore, where the conditions 
permit, belt clamps should be used which 
are provided with spring balances for weigh- 
ing the exact tension to which the belt is 
tightened, and a table should be carefully 
figured, indicating the strain to which each 
belt in the establishment should be tight- 
ened. In many cases, however, it is im- 
practicable to use spring balance belt clamps 
in tightening belts, and in such instances it 
has generally been customary to guess at 
the amount of belt to cut out; and the re- 


sults of this guessing often prove disastrous 


both to belts and bearings. 

On examining items 57 and 58 in the table, 
we note that the cone and shifting belts 
stretched respectively 74, and ,§), of 1 per 
cent. of their lengths between the times of 
their tightening, and from this we deduce 
the following rough rule as an aid in de- 
termining the proper amount to shorten 
belts : 

It is safe to shorten a double belt 4 inch 
for every 10 feet of length, if it requires 
tightening, when working according to the 
ordinary rules under a total load of 111 
pounds per inch of width, and giving an 
effective pull of 65 pounds per inch of 
width. If it works under a total load of 54 
pounds and effective pull of 26 pounds, it is 
safe to shorten the belt one inch for every 
ten feet of length. Ee 

In figuring the probable running ex- 
penses of an establishment, it is frequently 
desirable to know about what the yearly 
belt bill will average. 

Items 32 to 41 inclusive cast some light 
upon the subject, and we find this informa- 
tion summarized in item 42. Here we see 
that if belts are tightened according to the 
ordinary rules, so as to drive 65 pounds per 
inch of width of double belt, the cost of all 
labor and materials used in their maintenance 
and repairs, added to the cost of renewals 
as they give out, through @ term of years, 
will amount per year to 37 per cent. of the 
original cost of the belts. These belts were 
treated with exceptional care, so that in 
most establishments the cost would be 
greater than this. 

If, however, the belts are tightened so as 
transmit 26 pounds per inch of width, the 
annual cost of maintenance and renewals 
only amounts to 14 per cent. of the first 
cost, and probably less. 
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The general results of the author's study 
of the subject are summarized in the follow- 
ing conclusions : 

A double belt, having an arc of contact of 
180 degrees, will give an effective pull on 
the face of a pulley per inch of width of 
belt of 85 pounds. A different form of the 
same rule being that the number of square 
feet of double belt passing around a pulley 
per minute required to transmit one horse- 
power is 80 square feet. 

The belt speed for maximum economy 
should be from 4,000 to 4,500 feet per 
minute. 

The best distance from center to center of 
shafts is from 20 to 25 feet. 

The faces of pulleys should be about 25 
per cent. wider than their belts. 

When it is necessary to run night and 
day through the week without stopping, 
each important belt should be supplied with 
an idler pulley which can be tightened upon 
it while running, in case of slip. 

Idler pulleys work most satisfactorily 
wher located on the slack side of the belt 
about one-quarter way from the driving 
pulley. 

Belts are more durable and work more 
satisfactorily made narrow and thick, rather 
than wide and thin. 

It is advisable to use double belts on 
pulleys 12 inches diameter, or larger. 

It is advisable to use triple belts on pul- 
leys 20 inches diameter, or larger. 

It is advisable to use quadruple belts on 
pulleys 80 inches diameter, or larger. 

As belts increase in width they should 
also be made thicker. 

The ends of the belt should be fastened 
together by splicing and cementing, instead 
of lacing, wiring, or using hooks or clamps 
of any kind. 

The V-splice should be used on triple and 
quadruple belts, and when idlers are used. 
The stepped splice, coated with rubber and 
vulcanized in place, is best for rubber belts. 

When practicable, belts should be tight- 
ened by moving one pulley s:way from the 
other. Countershafts should be mounted on 
frames and raised in tightening vertical and 
diagonal belts. 

Belt clamps having spring balances between 
the two pairs of clamps should be used for 
weighing the tension of the belt accurately 
each time it is tightened. 

When it is impracticable to accurately 
weigh the tension of a belt in tightening it, 
it is safe to shorten a double belt one-half 
inch for every 10 feet of length, if it requires 
tightening, when working, according to the 
ordinary rules, under a total load of 111 
pounds per inch of width and giving an ef- 
fective pull of 65 pounds per inch of width. 
If it works under a total load of 54 pounds 
and effective pull of 26 pounds, it is safe to 
shorten the belt one inch for every ten feet 
of length, when it requires tightening. 

Belts should be cleaned and greased every 
five to six months. 

Belts should be tightened and repaired 
and cared for out of working hours by one 
man as far as practicable, careful inspection 
as to their condition being made at regular 
intervals. 

Double leather belts will last well when 
repeatedly tightened under a strain (when at 
rest) of 71 pounds per inch of width, or 240 
pounds per square inch section. They will 
not maintain this tension for any length of 
time, however. 

If double leather belts are tightened while 
at rest to 71 pounds per inch of width, and 
subjected to an additional working load of 
65 pounds per inch of width, their tension 
will fall in 24 months so as to be, while at 
rest, 38 pounds per inch width, or 106 
pounds per square inch section. 

Their average tension during these two 
and one-half months being 46 pounds per 
inch width, or 150 pounds per square inch 
section. 

Their average total load during these two 
and one half months being 111 pounds per 
inch width, or 858 pounds per square inch 
section. 

These are the conditions under which belts 
work when tightened according to the or- 
dinary rules. 
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When double belts are first tightened to 71 
pounds per inch of width, and then subject- 
ed to an additional working load of 26 
pounds per inch of width, their tension falls 
in twenty-two months to 21 pounds’per inch 
width, or 68 pounds per square inch sec- 
tion. 

The average tension during this time be- 
ing 28 pounds per inch width, 90 -pounds 
per square inch section; and the average to- 
tal load being 54 pounds per inch width, 
174 pounds per square inch section. 

These conditions are rather less severe on 
belting than the rules which we recommend 
as most economical. 

The most economical average total load 
for double belting is 65 to 73 pounds per inch 
of width—7. ¢, 200 to 225 pounds per 
square inch section. This corresponds to an 
effective pulling power of 30 pounds per inch 
of width, and with rules No. 1, given above. 

Double leather belts, when treated with 
great care and run night and day at moder- 
ate speed, should last for seven years, when 
under average total load of 111 pounds per 
inch width, or 358 pounds per square inch 
section. 


They should last for 18 years when un- 


der average total load of 54 pounds per 
inch width, 174 pounds‘per square inch sec- 
tion. 

A total load of 111 pounds per inch width 
corresponds to a pulling power of 65 pounds 
per inch width. 

A total load of 54 pounds per inch width 
corresponds to a pulling power of 26 pounds 
per inch width. 

The total life of belting, cost of mainte- 
nance and repairs and the interruptions to 
manufacture caused by belts are dependent 
upon the total load to which the belts are 
subjected, more than upon any other condi- 
tion. The other conditions chiefly affecting 
the durability of belting being: 

1. Whether spliced, or fastened with 
lacing or belt hooks. 

2. Whether they are properly greased 
and kept clean and free from machine oil. 

3. The speed at which they run. 

The speed at which belting runs has com- 
paratively little effect on its life until it 
passes 2,500 to 3,000 feet per minute. 

In a machine shop, the average cost in 
dollars per double belt per year of ser- 
vice, including original cost and cost 
of maintenance and repairs, proved to be 
$6.72 for such belts as were used under the 
ordinary rulege (111 pounds total load per 
inch of width, giving an effective pull of 
65 pounds per inch of width), and the cost 
was found to be less than $5.70 for belts un- 
der total load of 54 pounds, effective pull of 
26 pounds perinch of width. 

The cost of all labor and materials used 
in the maintenance and repairs of double 
belts, added to the cost of renewals as they 
give out, through a term of years, will 
amount on an average per year to 387 per 
cent. of the original cost of the belts, if the 
belts are tightened according to the ordinary 
rules, and work under a total load of 111 
pounds per inch of width, giving an effect- 
ive pull of 65 pounds per inch of width. 

If, however, the belts are working ac- 
cording to a more economical rule, under a 
total load of 54 pounds per inch of width, 
and an effective pull of 26 pounds per inch 
of width, the annual cost of maintenance, 
repairs, and renewals amounts to not more 
than 14 per cent, of the first cost, probably 
less. 

The cost of maintenance and repairs of 
double leather belts amounts through a 
total life of 6.7 years (running night and 
day) to one and one-half times the first cost 
of the belts, when belts are working, ac- 
cording to the ordinary rules, under a total 
load of 111 pounds per inch of width, and 
are giving an effective pull of 65 pounds 
per inch of width. 

When, however, the belts are working 
according to a more economical rule, under 
a total load of 54 pounds per inch of width, 
and give an effective pull of 26 pounds per 
inch of width, the cost of maintenance and 
repairs, through a term of 8.8 years, amounts 
to only 30.4 per cent. of their first cost. 

The total stretch of leather belting cer- 


tainly exceeds 6 per cent. of the original 
length. 

The stretch during the first six months 
of the life of belts is 36 per cent. of their 
entire stretch, in the case of double belts 
working, according to ordinary rules, under 
a total load of 111 pounds per inch of width, 
and giving an effective pull of 65 pounds 
per inch of width. 

If, however, the belts are working ac- 
cording to a more economical rule, under a 
total load of 54 pounds, giving an effective 
pull of 26 pounds, the stretch during the 
first six months is 15 per cent. of entire 
stretch. 

A double belt will stretch +47, of 1 per 
cent. of its length before requiring to be 
tightened, when subject, according to or- 
dinary rules, to a total load of 111 pounds 
per inch of width, and giving an effective 
pull of 65 pounds per inch of width. A 
double belt with total load of 54 pounds, 
effective pull of 26 pounds, stretches 4), of 
1 per cent. before requiring tightening. 

The most important consideration in 
making up tables and rules for the use and 
care of belting is how to secure the mini- 
mum of interruptions to manufacture from 
this source. 

The average double belt, when running 
night and day in a machine shop, will cause 
at least 26 interruptions to manufacture 
during its life, or 5 interruptions per year, 
if the belts work, according to ordinary rules, 
under a total load of 111 pounds per inch of 
width, and give an effective pull of 65 
pounds per inch of width. If, however, 
they work according to a more economical 
rule, under a total load of 54 pounds, giving 
an effective pull of 26 pounds, then the in- 
terruptions to manufacture will not average 
oftener for each belt than one in sixteen 
months. 

In a carefully conducted experiment be- 
tween different types of leather belts, made 
in a machine shop, lasting 9 years, between 
40 and 50 belts being used, the oak tanned 
and fulled belts showed themselves to be 
superior in all respects except the co-efficient 
of friction to either the oak tanned not 
fulled, the semi-raw-hide, or raw-hide with 
tanned face. 

They lasted longer, caused fewer inter- 
ruptions to manufacture, did not stretch 
unevenly, stretched less, cost less per year 
of service, required tightening only half as 
often, and gave less trouble when first 
started than their competitors. 

Belts of any width can be successfully 
shifted backward and forward on tight and 
loose pulleys. Belts running between 5,000 
and 6,000 feet per minute, and driving 300 
horse- power, are now being daily shifted on 
tight and loose pulleys, to throw lines of 
shafting in and out of use. 

Shifting belts are much to be preferred 
to cut-off couplings, or friction clutch pul- 
leys, for throwing heavy lines of shafting 
in and out of use. 

The best form of belt shifter for wide 
belts is a pair of rollers twice the width of 
belt, either of which can be pressed onto 
the flat surface of the belt on its slack side 
close to the driven pulley, the axis of the 
roller making an angle of 75 degrees with 
the center line of the belt. 

Loose pulleys of the McCaffrey type 
would appear to be more durable than 
others. 
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A Device for Drill Jigs.* 





By BarTON CRUIKSHANE. 

The following simple plan is submitted as 
leading to good results in the making of 
drill jigs. This is a well known device in 
some shops, but, not being universally used, 
a brief description of it would perhaps be 
of interest. 

Where two holes are to placed in the jig 
in the same flat surface, at a given distance 
from center to center, they can be quickly 
and accurately located by the use of hard- 
ened steel bushings ground to a known size 
on the outside, and lapped out to very ac- 





* A paper presented at the New York meeting of 
the A. 8. M. E., December, 1893. 
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curately fit the drills and reamers which are 
standard for the tits of counterbores in use 
in the shop. By. using the same tit size 
for several sizes of counterbore the number 
of bushings necessary for all round work 
could be considerably kept down. These 
bushings should be made with a flange or 
other projection, so that with clamps they 
may be temporarily fastened to the jig, as 
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shown in accompanying sketch, the dis 
tance from the outside of the one to the 
outside of the other measured with microm- 
eter or vernier caliper, and the holes for the 
counterbores drilled and reamed. 

This is not new nor my own device, but 
is so handy that it should be more com- 
monly used in shops where sufficient jig 
making is done to warrant the expense of a 
few bushings with counterbores to fit. 


+e 
The Bradley Gas Generator. 





Mr. H. A. Bradley, the inventor of the 
gas generator illustrated and described in 
our issue of October 26, 1893, has one of his 
machines in operation at the works of the 
Tide Water Oil Co., Bayonne, N. J. It is 
placed under a tubular boiler 5 feet diameter 
and 16 feet long, with 80 three-inch tubes ; 
the boiler is rated at 80 horse-power. From 
all appearances—during our visit to this es- 
tablishment—it worked perfectly, furnished 
all the steam required, the combustion 
seemed to be complete, there was no trace 
of smoke, and in regard to cleanliness noth- 
ing better could be desired. Its construc- 
tion is extremely simple, and it can be 
readily attached to any boiler. The genera- 
tor is placed close to the furnace door open- 
ing, with a steam pipe and oil pipe of very 
small diameter leading toit. The oil pipe 
runs along the boiler room floor and is then 
bent upwards to connect to the generator. 
No device is necessary for forcing the oil 
into it, as it is capable of lifting the oil 
through a vertical distance of 10 feet. The 
supply of oil and steam is regulated by or- 
dinary globe valves in the supply pipes, 
and after these have once been set for the 
desired amount of combustion, no further 
attention, or very little, is required. There 
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is no opening of fire doors as when coal is 
used, and consequently the temperature of 
the furnace is constant, and the boiler is 
not subjected to injurious cold currents of 
air. 

These generators are also used in the 
Spring City Glass Works, Spring City, Pa., 
and from a letter we have seen, seem to give 
entire satisfaction. 

The inventor claims that with his ma- 
chine the cost of oil for fuel will be consid- 
erably less than the cost of coal for evapo- 
rating the same amount of water. Mr 
Bradley’s office is at 20 Nassau street, New 
York. 


















































—__ — +e — 
English Opinion of an 
Locomotive Works. 


An Ameriean 


Engineering has this to say in an account 
of locomotives at the World’s Fair : 

‘‘The Pittsburgh Locomotive Works were 
organized in August, 1865. The buildings, 
when constructed, were ample and substan- 
tial ; additions to equipment and buildings 
were made from time to time until 1889, 
when the demands upon the company had 
reached such proportions that extensive 
alterations became imperative, and it was 
decided to gradually remove all of the then 
present buildings and replace them with 
fire-proof structures of the most approved 
design, and having a capacity for turning 
out one complete locomotive each working 
day in the year. 

‘«The worksare situated in Allegheny City, 
and occupy nearly 12 acresof ground. The 
new buildings, so far as erected, are very 
complete in construction and equipment. 
The use of the most improved hydraulic ap 
pliances for riveting, flanging and handling 
of materials makes the boiler department a 
model of its kind, and insures a high grade 
of workmanship. The foundry is supplied 
with modern molding and other machinery 
necessary for furnishing first-class castings. 
A new blacksmith shop, supplied with 
heavy steam hammers and all modern ap- 
pliances for making first-class forgings and 





smith work, is approaching completion. 
The new machine shop, completed in 1893, 
is equipped with every necessary appliance 
for producing accurate and systematic 
work. Attached to the office department is 
a completely appointed laboratory, where 
chemical and physical tests of materials used 
in construction are daily made.” 
~~ _ 

The year just ended has been one of 
peculiar anxfety and depression. Engineer- 
ing enterprise at home and abroad seems to 
have been almost entirely arrested ; manu- 
facturers in most branches have been but 
poorly employed; prices have been low, 
and profits scanty. In the summer the re- 
turning confidence of capitalists was re- 
tarded by the silver difficulties in the United 
States and India, and when these seemed to 
be adjusted the closing of the collieries again 
hindered the trade of the country, and 
especially those industries in which engi 
neers are mainly concerned. But even in 
the dullest time of the year there were ex- 
ceptions ; some branches of trade have been 
continuously busy and there are evident 
signs—if only peace be maintained—of a 
revival, which, when once started, is likely 
to become general.—Matheson & Grant's 
(London) 7rade Report, January 1, 1894. 

















The Scranton, Pa., 
double turn. 


Steel Works has been put on 


The Standard Foundry Co., St. Louis, Mo., is 


now running. 

At Rutland, Vt., the Howe Scale Works are again 
running on full time. 

The 


gone 


Disston Saw Works, 
on to full time, with 


Philadelphia, Pa., has 
full complement of 
men. 


The Standard watch factory, located in tho 
Lafayette district, Jersey City, has resumed work 
with the full number of hands on eight hours a 
day. 
















We now make a valve for 
houses. 


bracket by which the 


we gua rantee. 


A WATER REDUCING VALVE. 


reducing street water 


as'a stand from the floor, thus steadying the piping. 


MASON RECULATOR CO., 
BOSTON, MASS. 













pressure for 


The spring case is a long iron tube which serves as a 


valve may be bolted to the ceiling or used 


This valve 
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“The Iron Founder” Supplement. 


A Complete Illustrated Exposition of 


THE ART OF CASTING IN IRON, 


By SLMPSON BOLLAND, author of “The -™ 
‘ounder,” etc, KLANP ad with over 200 en- 
gravings. 400 pages, 12 mo, cloth, #2.50, 


JOHN WILEY & SONS, NEW YORK. 









Ready Made Cut Gear. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Geare Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 


GRANT 


Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 
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E. P. BULLARD, Prop. 


New York Office, 39 CORTLANDT STREET, 


BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, 
SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. 
Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


AND 


All feeds positive, 


BRIDCEPORT, CONN. 
ROOM 86. 





Treatise on Gears, $1.00. 


Davies & Thomas’ Springdale foundry and ma- A number of manufacturing concerns in Con- 
chine works at Catasauqua, Pa., has started on] necticut are showing the effects of business revival. 


Establishments resuming work last week include 
the New Haven Ciock Company, the Reynolds 
Bolt Company, and the Winchester & Marlin Arms 
Companies, at New Haven; the Wilcox Plate Com 
pany, at Meriden, and the Southington Cutlery 
Company, at Southington. 


full time on a Jarge contract for electric railway 
castings. 

C. E. Fleming, of Spartanburg, S. C., has pur- 
chased a fine water-power near that city, and will 
at once organize a company and build a large 


cotton-mill there. 


Thomas Dimon is erecting a building 25x100 feet, The new works of the Stanley Electrie Mfg. Co., 
7 stories high, at 128 West Thirty-third street, New] at Pittsfield, Mass., will be entirely of iron, de 
York. He will use the lower stories for archi-| signed and built by the Berlin Iron Bridge Co., of 
tectural iron work, and rent the upper floors, with | East Berlin, Conn. This last-named company are 
power putting the roof on a building for the United 
Chas. T. Laing, of the Laing Machine Co., North | States Government, at Fort Wadsworth, N. ¥ 


231 feet long, the 
iron—iron trusses 


The building is 41 feet wide and 2 
roof made entirely of 
covered with corrugated iron 


Kankakee, I[ll., writes under date of January 13th: 
Work is picking up with us. Although we are 
running on half force of what we did a year ago 
prospects are brighter. 


being 
Mr. W. T. T. Gussenhoven, of 184 and 186 East 
Sixty-fourth street, returned recently from Eu- 
rope, and brought with him a new design of steam 
engine governor applicable to stationary and ma- 
rine engines. comparatively 
simple, and but little attention. Mr. 
Gussenhoven is very enthusiastic of this new in- 
vention, and believes it will have a brignt future 
after it has once been introduced in the country. 


Curtis & Curtis, Bridgeport, Conn., have issued 
their 1894 catalogue of pipe cuttirg and threading 
machinery. It centains excellent illustrations of 
both power and hand machinery used in cutting 
pipe, taps, reamers, tongs, ete. Sent free. 

The report that the plant of the Moosehead Pulp 
and Paper Company, at Solon, Me., had shut 
down, is denied by Stanton Day, president of the 
company, Who says that they are working 124 
hours per week and are crowded with orders. The 


Its construction is 
requires 


Another new manufacturing industry 
a number of hands, wil be started 


, employins 
in Manchester, 


product is shipped to England. N. H. The concern will manufacture the Emer- 
Our blacksmithing correspondent, Mr. B. F.| gency chemical hand fire extinguisher, which has 
Spalding, writes us from Springfield, Ohio: Busi-| hitherto been manufactured by a company in Low- 


ness generally is picking up in this vicinity, and a] ell, the head of which was S. M. Stevens, the in- 
great deal more hopeful feeling is manifested. | Veutor and patentee. A number of Manchester's 
There have been no failures of importance in this | Capitalists have formed a stock company. The in- 
city, and the finest buildings which have ever been W. M. Butterfield, A. D. Huntoon 
undertaken here are now in progress. 

Th: Brown Emergency Car Coupler Company 
with a capital of $500,000, has been incorporated 


corporators are 
and others. 

The Cleveland Steel Co., Cleveland, Ohio, have 
purchased the plant of the Britton Iron and Steel 


in New Jersey. The incorporators are J. H.|Co., manufacturers of black and galvanized plates 
Alexander and Amos Clark, of Elizabeth, N.J.+]of iron and steel. The entire plant has been 
John Newman and Emmet Smith, of Bayonne,| closed down for the purpose of remodeling and 
N. J.; and Hoyt Smith, of Denver, Colo. replacing the old facilities with the latest im- 


proved methods for the manufacture of sheet 
steel in all its branches. <A steel melting depart- 
ment is being added for the manufacture of the 
highest grades of steel. 


Mr. G. W. Smith informs us that he has started 
a machine shop at Centerville, Iowa, where he 
keeps pipe and boiler fittings and general supplies, 
rebores cylinders of steam engines, mining pumps, 
traction engines, ete., without removing them, and 
does all kinds of general machine work. 
is to be lighted by electricity, 
his own devising. 


A West Superior, 
His shop | tic 
the plan being of 


Wis., dispatch says: Authen- 
information is to the effect that work in the 
steel barge works will begin as early as January 
15th. About 150 men will get work then, and the 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


THE FINEST QUALITY OF STEEL 


In Bars, Blocks, Sheets and Polished Rods, 
FOR TOOLS, DIES, MILLING CUTTERS, ETC. 
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‘Lightning” Screw Plates 


For Machinists, Electricians, Bicycle Re- 
pairers, &c. Adjustable Dies with Guides. 
SEND FOR CATALOGUE, 


WILEY & RUSSELL, MFG. 60., 


CREENFIELD, MASS. 


“R. MUSHET’S SPECIAL STEEL” 


SAVES LABOB in being able to run at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE inredressing, 
Soie machastn anny IN THE UNITED STATEs. 
B. M. JT onNnNES w& CO.., 
11 & 13 Oliver St., NEW YORK: 














BOSTON: 143 Liberty St. 








of lathes, to say nothing of the various attach- 
ments and other tools, is what we are building, 
and they are all right up in the front rank of 
mechanical design. Workmanship, etc., fully 
guaranteed. Our catalogue will tell you all. 
about them 


SEBASTIAN LATHE CoO., 


117-119 CULVERT ST., CINCINNATI, OHIO 





9 {0 24 in. Swing. 
Modern Design. 
/ Valuable Features. 

CATALOGUE FREE. 
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H.W. JOHNS ASBESTOS 
aD SECTIONAL 


PIPE 








NON-CONDUCTING COVERINGS FOR STEAM AND HoT WATER PIPES, ee ETC. 
ABBBESTOS BOILSR COVDRINGS. 
H. W. 


JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Millboard, Shoathings, Building Felts, Fire-Proof Paints, Liquid Paints, 





Asbestos Roofing, Etc. 
87 MAIDEN LANE, N. Y. Jersey City. Cuicaco. PHitaveteuia. Boston, Lonoon 


COVERINGS. 
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force will be 


to 1,000. 


gradually augmented to from 800 
Doud, Sons & Co. have begun work in | 
their barrel at South Superior, and are | 
already employing between fifty and sixty men. 
The West Superior Woolen Mills, which have been 
closed down for several months, have started up, | 
and are now employing their full quota of men. 


works 


Aluminum 
An item has ap- 
several of the trade journals lately 
stating that The Cowles Electric Smelting and 
Aluminum Co. and The Pittsburgh Reduction Co 
had consolidated. We wish to deny this statement, 
two companies have not consolidated, nor 
are there any negotiations to that effect pending, 
neither are we expecting to move our plant to| 
Niagara Falls. Our works at Lockport are still in | 
operation, and we are prepared to furnish alumi 
num and our different alloys as heretofore. 


Electric Smelting and 
N. Y., write 


The Cowles 
», Lockport, 
eared in 


us: 


as the 


4 rolling-mill plant costing is to be 
erected at Canton, O., bya number of mill men of 
Leechburg, Pa. A committee consisting of E. E. 
Cline, R. W. Jones and G. W. Wilson deposited 
$5,000 as a guarantee of good faith, and the Canton 
Board of Trade deeded them a site. Sheet iron 
and steel will be the principal product of the new 
mill, and from 80 to 100 men will be given work as 


Qn. ) 
$50,000 


soon as it is erected. The plans are now being 
made. The skilled labor will nearly all go from 


Leechburg, but the other positions will be given 
to residents of Canton, and the concern will be 
called the Canton Rolling Mill Company. 


gratified to announce from time 
past depression that several of 
industries have been running 


We have been 
to time during the 


our old established 


along about as usual with no reduction in wages. 
Among these we are glad to notice the showing 


made by the Rodney Hunt Machine Co., of Orange, 
Mass., at the last annual meeting January, 1594. 
During the first half of 1893 more orders were 
booked than during any like period in the history 
of the company, and during the last half of the 
year a full foree of hands have been steadily em- 
ployed, with every prospect favorable fora good 
season’s business in future.— Commercial Bulletin. 


A Johnstown, Pa , dispatch says: There is much 
ictivity at the Gautier Steel Works here, and a 
thousand men are working extra hours, many of 
them working fifteen hours a day. All the de 
partments are pushed to their limit, and it is said 
the works are now two months behind orders 


| The ¢ 





Cambria Iron Company has begun the erec- 
tion of a steel-rail mill, and is pushing the work 
to the speediest completion. The esti- 
mated cost will reaeh $1.000,000, and part of the 
construction machinery is in shape for operation. 
The new millis designed to be one of the models 
of the big plant of the Cambria Company, equal, if 
not superior, to the steel-rail plants at Sparrows 
Point, Steelton and Braddock. 

A Pittsburgh dispatch 
Mill the South Side will 
double turn. Eight hundred men will be employed. 
Oliver & Roberts’ wire and rod-mill will start up 
running double turn for the first time since the 
summer shut-down. The Tenth Street mill of the 
Oliver Iron and Steel Company will resume 
double turn. The mills of Dilworth, Porter & Co. 
and A. M. Byers & Co., which have been running 
on short time, will also resume in full \ conser- 
vative estimate places the number of men that 
will be employed in mills at 3,000. Carrie 
Furnace No. 2, at Keating station, onthe Baltimore 
& Ohio Railway, which idle almost a 
year, will be put in blast giving employment to 200 
workmen. 


possible 


The Iron 
resume operations, 


Says: Sligo 


on 


on 


these 


has been 


Knowlton Bros., Camden [Me.}, have had ¢ 
prosperous season in general machine and foundry 
work. They have built a large number of derricks 
for the granite quarries, and have put in steam 
heating apparatus into the new Gill and Adams 
blocks, and the new Bay View Hotel, and have 
the contract to put in the steam heating appara‘ us 
into the Searsport House in the spring. They have 
just shipped one of their patent granite-polishing 
machines to John Ingram, of South Thomaston. 
They have just delivered to the Rockland & 
Camden Street Railway a snow plow with a hoist- 
gear of their own design. Superintendent 
Weston says it is the best plow he ever saw. 
The Messrs. Knowlton do a large amount of ship 
work and they think the prospect for this industry 
the coming season to be excellent. 


ing 


The Buffalo Forge Co., Buffalo, N. Y., have put 
in operation their heating system in the general 
office buildings of the East Tennessee Railroad at 
Knoxville, of which the Anorville Daily Journal has 
the following: The new system is a model of 
comfort and convenience, its excellent sanitary 
feature especially commending itself to the numer 
inhabitants of the big four-story 
Through the courtesy of General Manager 
son, a Journal representative was shown the 


ous building 
Hud 


plant 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 








3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 





ENGINEERS AND FIREMEN 


have passed examinations successfully, and s¢ 


through the teachings of 


ROPER’S PRACTICAL HAND BOOKS, 
sy STEPHEN ROPER, ENGINEER, 


cured good positions, 





These ks embrace all branches of Steam Engineering— 
Stationary. Locomotive, Fire, and Marine. Any Engineer who 
wishes to be well informed in all the duties of his calling should 
provide himself with a fullset. They are the only books of the kind 


ver pt ublishec iin this country, and they are so plain that any 
Engineer or Fireman that can read can ¢ asily understand them, 
Descriptive Catalogue Mailed Free. 
EDWARD MEEKS, Publisher, 
1312 FILBERT S7?., PHILADELPHIA, PA, 
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_>\ \.| Drawing Materials, | 
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\. Surveying Instru- | 
| ae § ments, &c . 
| __ SMENESs SOs 
‘ Paragon 
Quality ; 


Instruments, Extra and Best 
Instruments, Paragon, 


Drawing 
German Drawing 


Dupiex, Universal, Anvil Drawing, Helios, Blue 
Process Papers, Scales, Triangles, T-Squares,, &c., 


&e. 


COOKE & CO., 


163 & 165 Washington Street, 


NEW YORK. 


WATERS 
PERFECT 
ENGINE 
GOVERNOR. 


Simplest and 
most sensitive. 


WRITE FOR PRICE LIST AND MENTION THiS PAPER. 


Catalogue on application. 








he Greenerd Arbor Press. 


Cireular. 


tive 


scrip 


188 Washington Street, 
De 


BOSTON, MASS. 


for 


PATENTED DECEMBER 1, 1891. 
For Sale at Manufacturers’ Prices by 


A.J. WILKINSON & Co. 


180 to 





Send 





Political Economy, the Tariff and the Currency 


JUST READY. 
A Catalogue of Books and Pamphlets on Social Sci 
ence, Political Economy, the Tanti, the Currency, the 


Finances, Population, Pauperism, Che arity, the Land Ques- 
tion, etc. 32 pages, vo, sent free to any one In any part of 
the world who will furnish his address, 


HENRY CAREY BAIRD & CO. 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 





Aa Foz TRIMMER 


in the potters room will save its cost EVERY 60 days, 


OVER 
7,000 
SOLD. 


PROGRESSIVE—Get one on Trial. 





BE 
Inquiries for catalogue and prices welcomed and promptly answered 


FOX MACHINE CoO., 
325 No, Front St., Grand Rapids, Mich, 





135 Finsbury Pavement, London, 


England. 
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Foot Lathes, 
chinery and Dies for 
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1803 has been about 


and, 
moralized 


were being made, 
moved back into our old shop, thoroughly cleaned 
up and refitted, and in better shape 
fore, somewhat demoralized but ‘ 
Iam agreeably surprised 
dullness, 


building. 


fan draws air, through a 
The fan at normal speed will change 
of the entire 
minutes, and can be regulated at will. 
or furnish 12,000 cubic 
after 
to the 
various rooms of the 
is furnished from a locomotive 
operated by a 
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larger part of 
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eared to dre 


ch has remained out ever since. 

the year of bad luck was completed, 
which occurred on December 
being, thoroughly upset and de 
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with 
to be 


sastrous fire 
the 
myself 


for time 


firms, since which 
allof us to get refitted 


way 


Is for about 


universal 


refreshing 
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much to economize on coal, as to provide 
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15th when 
A short 
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it has 


a friend (and such are the times when friends 
appreciated) I was furnished with shop room and 
half 

and 


on the 12th of 


to note 
the totals for 
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of which 
fan’s work will 


correspondents, 
April the 
spurt of 
ment in June with a final dropping of the bottom | 
history of 
by 
10th, 


The 
in my case, 


been a hustle 
and to rights again, 
ready for the business which we all hope will come 
Through the kindness of 
are 


1893 come 


of the system, which is located in the basement of 
An eighty-inch Buffalo Forge Co.’s 
1,800 feet 


of 


building every fifteen 


It will run 
feet of air per minute, and 
leaving the fan in pipes, 


necessary to fur- 


The steam 
fan is 
are lo- 


also 


not 


Machinery, 
Fittings, Ma 
Hard Rubber Work), Newark, 
history of 
the same as that reported by 
A fairly 
bottom 


the 


improve 


than ever be 
‘still in the ring.” 
that, 


sO 
for the 
of the several officials 


the | 


year 


in spite of 


up 
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}ence at 
force while the repairs | 
January we 


smilingly 


with an increase of 15 per cent. over 


those of the previous year after all, but the profits 


and 
The only hope I ean see for the 
after all the political turmoil the 


lof cutting, 


to the lowest possible limit 
they should have been. 
present year is that 
tariff question 


necessarily cut 
far from 


were 


very what 


may be settled in some way and a sound financia, 
policy agreed upon, so that we may know “‘where 
we are at.” and then, and only then, can an im- 


provement in business be looked for, and it cannot 
come any too soon for all of us. 


Ferracute Machine Company (Presses, Dies and 
other Sheet Metal Tools), Bridgeton, N. J., write 
us: Our business was fairly good during the first 


It then began 
in a period of 


or four months of the year. 
so that for the first time 


three 
to drop off, 


>> 


over 2% years we stopped our works for want of 
something to do. This lasted but a few days, 
however, as small orders came in, and we have 


since been running an average of perhaps half of 
our usual force, partly on full time and partly from 
five to eight hours per day. We have made no 
additions to our buildings during the year, and the 
principal increase plant has been in the 
form of patterns, and some 
special tools for certain sizes of our new designs 
shearing, punching, forming, wiring, 


to our 
working drawings, 


horning, stamping, and drawing presses, a very 
complete set of which, several hundred in num- 


have been developing in the past two or 
three years. This development culminated in the 
production of several of the most popular sizeg 
early in this year, which we built especially for 
our exhibit at the Fair. The other sizes 
are forthcoming as orders are received, 
but we do not think this a good time to make up 
stock. Upon our exhibit we a good many 
thousands of dollars, expecting from our experi- 
the Centennial, that it would be of 
the greatest possible benefit, and would perhaps 
up volume of This hasn't 
quite happened to us yet, any more than to the 
other fellows who were Chicago exhibitors, owing, 
of course, in great measure to this most disastrous 
financial year. We regret, however, only the fact 
of having to make the unusual outlay at this time 


ber, we 


Chicago 
as fast 


spent 
etc., 
business. 


double our 





BEDUCED PRICES OF 





Cross St, 


pm LeCOUNT’S LIGHT STEEL DOG. 








| No. INCH. PRICK. | No. INCH. PRICE 

LS cn Ow LS 2 ....$1.10 
2 . be 35 | Small set of 8—5.50 
8 34 50 | 9.... 23g.... 1.40 
4 1 60 | 10..... 8 1.50 
5 1% 75 | 11. 3.... 1.70 
6 lke .. .85 | 4 a 00 | 
7 134.... 1.00 | Fuil se t of 12. —12. 


"Cc. W. LeCOUNT, South Norwalk, in 


These goods are for syle by CH 4s, CHURCHILL & CO.,, L’t’d, 21 


London, England. 








BORING 4» TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 


14 SIZES FROM 5 TO 20 FEET 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 


Chicago Office: 14 South Canal St. 





FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


ITCHBURG. 


AND OTHER 


SEND FOR 


we 


CATALOCUE E. 





Horizontal Boring and Drilling 
Machine. 


THE CELEBRATED 


ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 





Piers, 


BUILDERS 


Gun-Iron 


Special Machinery, 


Air 


PROVIDENCE, 


Loam and Dry-sand Castings, 


Furnace 


Accurate 


IRON FOUNDRY, 


Castings, 


and 


Globe Special Castings for 


Pneumatic 


Heavy 


BR. 4 


Engine and Machinery Castings, 
Tubes and Caissons for Bridge- 


Water Works, The 
Machine Work. 


Venturi Meter 








TOOLS, 
DRILLS, 
DIES, &c, 





ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N.Y. 
WM JESSOP & SONS, LTD. 


Established acentury ago. 


Medal World’s Columbian Exposition 18938. 














“Star” 
Foot Lathe 
Swings 
9x25 in. 










Scroll Saws, 
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Saws,Lathe 
Mortisers. 





Screw Cut- 
ting Auto 
matic Cross 
Feed, et« 
Bee enn 


Catglogee 
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Seneca Falls Mig. Co, 687 Water St., Seneca Falls, N.Y, 








WORTHINCTON 
CONDENSERS. 


ACCRECATINC IN CAPACITY 


276,320 
HORSE POWER 


ARE NOW IN USE. 
SEND FOR SPECIAL PAMPHLET. 


HENRY R. WORTHINGTON, 
NEW YORK, 
| BOSTON, PHILADELPHIA, 








CHICAGO, 


ST. LOUIS, DENVER. 
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and have little doubt that the exhibit will yet pay | 
for itself as it attracted very favorable attention 


from prospective customers in all parts of the 
world. In regard to the future we can say but lit- 
tle except that we already see some signs of im 
provement. It seems to us that if the tariff can 
be definitely settled this winter business will grad 


ually improve, so that in the latter part of the year 


it will reach almost a normal condition. If, how 
ever, the present chaotic, not to say idiotic, condi 


tion of things in Washington continues for very | 


long, no man knoweth what will happen. Why 
can't we have, one of these days, a non-partisan 
tariff commission of as high grade of ability as the 
United States Supreme Court, who will fix all 


changes in the customs about three years previous | 


to their going into effect ? 








Machinists’ Supplies and Iron. 


New York, January 20, 1894. 
Iron—American Pig -We quote Standard North 


ern brands, No. 1 Foundry, $13.00 to $14.00; No. 2. | 


$12.50 to $13.25; Gray Forge, $11.75 to $12.50. South- 


ern brands of good quality are obtainable at $13.00 | 


to $14.00 for No. 1 Foundry; $12.00 to $13.00 for No. 
2, and $11.25 to $12.00 for Gray Forge. 

Antimony—The market is quiet. We quote L. X. 
9c. to 94e.; Cookson’s, 10c. to 10%c.; Hallett’s 
9c. to 94%c., and U. S. French Star, 10c. 

Lard Oil—Prime is quoted at 70c. to 71¢. 

Copper—The market is quiet and lower. We 
quote Lake Copper at 9.85c. to 10.05c. for spot. 
Casting Copper is held at 9c. to 9.40¢e. 


Lead—The market is quiet and steady at 3.20c. | 


to 3.22béc. 
Spelter—The market is dull. Sellers are 
8.56c. to 3.60c, for New York delivery. 
Tin—The market is quiet and lower. Jobbing 
parcels are moving at 20.05c. to 20.10e for spot. 


asking 


* WAN TED* 


** Situation and Help” Advertisements only inserted 
| under this head. Rate 30 cents a line for each inser- 
| tion. About seven words make a tine. Copy should be 
| sent to reach us not later than Saturday morning for 
| the ensuing week's issue. Answers addressed to our 
care will be forwarded. 

Wanted 
pumps, or gen. rep airing, 


Foremanship by one of exp ; engines, 
Indicator, Am. Macu. 
| Engineer wants pos. as first ass’tin some elec 
| tric light or power station. Engineer, Am. Macu. 
Mech. engineer and draftsman is open for en 
|}gagement. R., AMERICAN MACHINIST 
| Machinist, age 25, wants sit.: engs.. pumps and 
|repairs: refs J.,3339 Woodland Av. W., Phila., Pa. 
Stationary eng. having grade 1 certificate & ref., 
wishes sit. W C. Idail, Box 35, York Haven, Pa. 
Tool maker, exp’d, tools. punches, repairs, gear 
| and rack cutting. wants pos. Tools, Am. Macnu. 
} An exp’d foundry foreman is open to engage't, 
| can give first class refs. E. L., Am. MACHINIST. 
| Eng. and draftsman, 33, married, wants change 
| 
Boilers, engines, general mach’y. O. C., AM. Macn. 
| Tool maker, mach.. 
| cutting, shafting, wants pos. 


exp’d, tools, repairs, gear 
Exp., Am. MAcH. 

Wanted—An assistant draftsman. Apply by let 
ter to John Rohland. care The Coxe Iron Mfg. 
Co , Drifton, Luzerne County, Pa. 
| Sit. wanted by mech. draftsman & designer large 

exp. on steam eng. & rolling-mill work, can take 
| charge of work; 1st.-class refs. Engine, AM. Macu 
| Mech. eng., graduated, with pract. exp.,in shop 
jand drafting-room, wants position; age 26; best 
|} references. Designer, AMERICAN MACHINIST. 
| . sa: : Pp : 
| Mechanical and milling engineer with machines 
| to build, wishes to be connected with some good 
shop, west or south. Al references. Box 869, South 
Evanston, Chicago, Ill. 

Foundry foreman wants position; thor’ly com 
petent, experienced and successful, engine mach’y, 
valves, chilled rolls, ete. I mix metal from its 
chemical analysis. Cylinders, Am. MACHINIST. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Corner Lake & Kirtland Sts,, Cleveland, 0. 


100 & 102 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany 


Wanted—A pos. by draftsman, good ref., 12 yrs’| For Sale—Second-hand drill presses, engine lathes 


exp. in steam, hydraulic and other work as chief | & planers. Dietz. Schumacher & Co., Cincinnati, O. 
ssioner: w | ake interest: ) , cs “ . 
designer . woe d take intere i a ; _ a spt Light and fine machinery to order; Foot Lathe 
cialty. C., 233 Kirtland St., Cleveland, O. Catalogue for stamp. E. O. Chase, Newark, N. J. 
Experienced mech. eng., after January, wants Vertical bo iler and engine, 8 horse, $150: back- 
position as supt. or as manager of a branch office; | geared drill, 36’ swing, $110. 229, Am. MACHINIST. 
steam plants, power transmission, gen. mach’y; de- Surf; es C , ren 
signing, estimating, contracting and management oi Seah 9 urface Gauges, etc. —_ | ree, 
of men & salesmen. Al refs. Box 2, Am. Macu. Send for i F A. Welles, Milwaukee, Wis 
Asst foreman boiler maker. locomotive works, Special jigs de signed for all classes of w ork. Send 
age 35, thorough mech., make estimates, wants | drawings for est’te. L.C., Box 464, Madison, Wis 
pos. as = or tig to oS “sed gio Electric motor and dynamo castings and parts. 
oulers, tanks, reset tubes. etc.; Kh. h. shop pret da; | w 7, peecroft, Franklin St., Bangor, Me. 


refs. Al. ‘*Temperate,’’ AMERICAN MACHINIST. 
Wanted Immediately—A first-class experienced Agents—$5 Speed Gage, new, valuable, sells ; 
mechanical engineer and draftsman, capable of | Shows constantly speed and slightest variations; 
Geo. T. McLauthlin & Co., 120 Fulton St., Bostor. 


designing high grade compound conden sing en 

vines, air compressors, beavy hoisting and mining Introduction and negotiation of American pat- 
machinery. Good salary and engagement for one | ents and machinery to English manufacturers and 
year, Mkt ne but experienced, sober men need apply, agents. Write for circular to Geo. Richards, M. I. 
Give qualifications, experience, age, references, and M E., Mechanical and Consulting Engineer, No. 5 
salary wanted. Corliss AmErrcAN MACHINIST. Laurence Pountney Hill, London, England. 














We will pay 50 cents each for copies of the 
AMERICAN MACHINIST Of December 4, 1886 issue; 
must be unsoiled and in good condition. AMERI- 
203 Broad- 


1s MISCELLANEOUS WANTS + | 


Advertisements will be inserted under this head at ia A oe 2 
35 cents per dine, each insertion. Copy should be sent to | CAN MACHINIST PUBLISHING COMPANY, 
reach us not later than Saturday morning for the ensu- | Way. New York 
ing week's issue, Answers addressed to our care will 


} ——— nee wanted with a reputable con- 
be Jorwarded. 


sern manufacturi’g a standard line of goods, with 
view cf consolid: ating. Have a large general 

| jobbing foundry & mach. business, but would jike 
| to mfr. some standard article. Box 149, Am. Macu. 


r ‘heap 2d | hd lathes & planers. S.M. York, Cley’d, O. 
Best Steel Flue Scrapers. Kelley Co., Erie, Pa. 


THE BUFFALO STEAM PUMP CO., 


MANUFACTURERS OF BUFFALO, N. Y. 


STEAM PUMPS 


FoR ALL SERVICES. 
NEW YORK OFFICE, 76 JOHN STREET. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MicH., U. $. A, 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 

















Endorsed by Practical Mechanics Everywhere. Send for Catalogue 





MACHINE TOOLS OF MODERN STYLE 


in FIRST-CLASS ORDER will be SOLD 
LOW BEFORE REMOVAL out of a 
SHOP JUST BOUGHT OUT. 


Gould & Eberhardt 25 in. Upright Drill, with Back 
Gear and Automatic Feed. 

Blaisdell, 40 in., Upright Drill, extra heavy, with 
Back Gears and Automatic Feed. 

Blaisdell Engine Lathe, 13 in. x 6 ft. 

ane hburg “ ma ¢ 6g 


Perkins - sis >. = 6. 
Ames wis ne ee 
Hendey ide oe 6B “10° 
Putnam * * 2 
Fitchburg ‘“ a om 


Lodge-Davis-Fox Monitor Lathe, 15 in. x 6 ft. 

Bogert Hand Lathe, 14 in. x 6 ft. 

Gould 8 in. Stroke C rank Motiv n Shap er. 

Improved 15in. + 

Improved 36 in. Gear Cutter—cuts Spur Bevel— 
Spiral and Worm Gears, extra heavy. 

Universal Milling Machine, with all attachments. 

Lincoln Milling Machine. 

Upright Boring and Turning Mill, 38 in. swing with 
Two Heads, having Automatic Feeds. 

Brown & Sharpe Vertical Turret Machine, 36 in. 

Whitcomb Planer, 20 in. x 4 ft. 

Hewes & Phillips Planer, 35 in. x 7 ft. 

Ferracute Inclined Frame Punch Press. 

Stiles Pattern No. 2 Punch Press. 

Ferris & Miles 300 lbs. Steam Hammer, 


LARGE STOCK, NEW IMPRCVED TOOLS OF THE BEST 
STANDARD MAKES. 


Boiler Bending Rolls, Improved Style, 6, 8 and 10 
ft., with Hinged Housings. 


J. J. McCABE, 


E. P, BULLARD’s|!4 Dey St., 
NEW YORK. 


N, ¥Y,.Mach’y Warerooms. 







CLAMP 
i DRILLS 


In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM&CO., 
Worcester, 
MASS. 


SECOND-HAND ii TOOLS. 


ENGINE LATHES. | 





DRILL PRESSES. 


120“ 6 K.P. Bullard, 
20 in.x10 ft. Putnam. 
1 26 in. x. 10 ft. New Haven, 


34 in. Putnam, B. G. and S. H. 
5 ft. Niles Universal Radial. 


MISCELLANEOUS, 


PLANERS, 
1 15in. Lathe and Morse Crank. | 2 14 in. x 5 ft. Fox Lathes, 
1 20in. x 20 in. x 6 ft. Pratt & Square Arbor. 
Whitney. } 1 Whiton 2-Spindle Centering 


1 22 in, x 22 in. x 4 ft. Pond. Mac shine. 
1 24 in.x2 4in x5 ft. New Haven, 1 No. 1 Bri own & S. Surface 


1 28 in.x28 in.x7 Grinde 
40 in.x40 in.x9 ft. Pond Mach, T, | 1 No. 2 Bro wn & S. Surface 
0. | Grinder, 
. ’ 236 in. G. & E. Auto. Gear 
SHAPERS. ten 
1 6 in. Boynton & Plummer, |} 2 Garvin Auto. Gear Cutters, 
338° | 1 6in. Bement Slotter. o 
215 ** Juengst, Friction. | 1 10 in, Newton Slotter. 
| 


1 24 ‘* Hendey, Friction, 1 No. 2 Nat. Single Bolt Cutter 
215 Wood. Ligh & Co. a ‘“* Double “ . 
118 ‘* Putnam, Traverse Head, | 

Also, large variety of other machines, Write for complete list 
and detail description. 


THE GARVIN MACHINE CO., 





LAIGHT & CANAL STs., NEw YORK. 





eS SS, 


BLAKE & JOHNSON, 


WATERBURY, CONN. 


: Ze S— Builders of WIRE FORMING MACHINES 


NSO) 





With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire 


similar in shape to those shown in the cut herewith. 
order. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


t2~ Bicycle and Labor Saving Machinery a Specialty. 


1 15 in, x5 ft. Flather. | 2 10 in. 3-Spindle Slate. 

115 6“ Jones & Lamson. 2 Garvin, Bench, 

215 * 7“ 8. C. Wright. 2 Garvin, No. 2, 4-Spindle, 
115 “ 8 * Fitchburg. | 1 Pratt & Whitney, 3-Spindle, 
116 “ 7 Bement. 2 Pratt & Whitney 4-Spindle. . 
116 * 6 ** New Haven, 1 Garvin, No. 4, 6-Spindle. 
716% 6 F.K, Reed, 1 20 in. Blaisdel, Sliding He ad. 
216° 6 * FF. EB. Reed. | 1 22 Prentice, B. G ie 
216 “ 6 Prentice Bros, 1 24 ** Cincinnati, Sliding He ad, 
116 6 ‘* Perkins } 1 25 ** Blaisdel, RB. G., P. I 
218 8 * Wm. Munzer, | 1 24 ** Prentice, B. G., P. F. 


MACHINERY 


NEW AND SECOND-HAND. 


Boiler Shop Outfit, Bement, Miles & Co. make. 

93 in. Hydraulic Riveting Machine, Pump and Ac- 
cumuilator. 

10 Ton Crane Bridge, 24 ft. x 20 ft. FOR 

Plate Planer, 16% ft., one setting. 1in. Plate. SPECIAL USES. 


Vines BEAM CALIPERS 


| IN & SIZES 
Any graduation, 
Also Vernier and Metric System. 
WARRANTED ACCURATE. 


Ask your dealer for them or send for circulars 
and pricesto KE, @, SMITH, Columbia, Pa, 


EICKEN STEEL 


Works at HAGEN, WESTPHALIA, GERMANY. 
ADAPTED SPECIAL No. 8| MARKT &Co., 


TOOL STEEL | 288 no equal for AGENTS, 
use on very | 78 & 80 N, Moore St., 


HARD MATERIALS. | = Wew York. 











Boiler Bending R olis, 8 ft. bet. Housing. Hinged 
Housing. : 
Shear No. 27, 30 in. throat, 34 in. plate. 


— ALSO — 
Boiler Rolls, 8 ft. 3in between Housing. Cheap. 
Punch, 21 in, throat. Teal. 
60 in. Swing Post Drill. Hilles & Jones. 
Full Line Lathes, Planers, Drills, Milling Machines. 
Screw Machines, Shapers, Profiling Machines, ete. 
No. 1% Fowler, No. 3 Stiles Press. 
11 in x 4 Hand Lathes. Cheap. 
Lot of Polishing Machinery, Dynamo for Electro- 

plating, Drop Hammer, Belting, etc., ete. 






(Over3 ,000 1n Use) 
— 


cc 





ANT ANYTHING INTHE; | 


« oegeSES DROP HAMMER ° 
noe Pa TOMATI DROP Uren. Abas 


~ » NE OF 
Send for December List of Machinery on Hand, 


GEO. PLACE MACHINE C0., 


Warehouse: 511 and 513 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 


SEND FOR CATALOGUE 


Miner & Peck MI. ©. 


NEW HAVEN.CONN. 
«LARGEST LINE. IN THE MARKET 


The anarew Patent Drill Chuck 


Holds the Heaviest, Straight or ta 
per Sbank drill or boring bar from 
dropping out of the socket. All 
taper Shank tools with flat ends 
broken off used just as well as new 
tools. Can be made direct on the 
spindle of any old or new drill press. 
Endorsed by all prominent drill 
aan makers and mechanical experts. 
M. L. ANDREW & CoO,,, Cincinnati, Ohio. 














Send for Catalogue. 





WE LEAD, OTHERS TRY TO FOLLOW. 


If it is not true that we are building THE BEST BLOWER now on n the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas ? 

When you require a positive blast and want something efficient and economical, 
write to 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, IND. 












E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, WN. Y. 
Western Office, 14 N. CANAL ST., CHICAGO, ILL. 














Machinery. 






Dies, Shears and Special 


Punching and Drawing 
Presses, Drop Hammers. 

















OWNERS OF 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches and Elevators 


PROVIDENCE, R. I. 


POWER 
PRESSES 


Adjustable. Improved. 
FOR TIN, BRASS AND 
SHEET IRON WORKERS. 

WORKMANSHIP GUARANTEED 


STRONG AND DURABLE. 
Send for Circulars. 











om | 





THE STILES & PARKER PRESS CO, 








SPRINGFIELD MACHINE TOOL C0. 
' SPRINGFIELD, OHIO. 











ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


SAW 


FOR 


Cutting 
Het Iron . 
= or Stee | | suow srren, 








BEST 
A. R. KING MFG. CO.., sensing MECHANICAL 
igs CONSTRUC- 
ERIE, ttth & (2th Sts., PERFECTLY sii 
BALANCED. N. 


JERSEY CITY, N. J. 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 501 Manhattan Building. 
S. S. TOWNSEND, Gen. Agent. ) 163 & 165 Washington St, 
COOKE & CO., Selling Agents. f NEW YORK 
In Writing Please Mention This Paper. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 
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THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, Boiler 


Shell Drills, Light Drill Presses. 
Also ELECTRIC 


MOTORS 

for driving 
Machine 
a 0°18, 
Cranes, 
Elevators, 
Pumps, 
Presses, 
and other 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 





Adjustable Blade Reamers, 
Send are a Pan Pphiet. 
JAMES A. TAYLOR & CO. 











Machinery. 


A well established London 
ENGLISH TRADE. firm of Engineers and im- 
porters of mechanic ‘al appliances, having a large 
connection amongst Engineers and steam users, are 
open to the application ot firms or patentees de 
sirous of introducing the ir spec ialties to the Fns 
lish market. Address, “ENGINEERS,” care of 
C. &. H. BouTLAND, Cousin Lane, London, E.C, 
England. 











THE MANHATTAN RUBBER MFG. 60., 


MANUFACTURERS OF 


NEW PROCESS 


EMERY WHEELS. 


SEND FOR CIRCULAR AND PRICE LIST. 
64 CORTLANDT ST., - NEW YORK, 





SEND FOR CATALOGUE. 


RCESTER MACHINE SCREW CO 









Siedterers ofSet, Cap & 
Machine Screws, “tvs. atc. 















Send for Circulars 
and References. 


TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 


ALFRED BOX & CO.., 


Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOGUE 



























2348 & 2345 
Callowhill St,, 


PHILADELPHIA, PA. 








FOR HAND OR 
ELECTRIC POWER. 











333 m ann § St., 
1 Shiver 8 Co Ye: Rw vont 


TRAVELING CRANES of i 
capacity. to be cperated by Hand, or w shally orin part 
by Electricity, 


.2,3,5 and 10 V'ons 


THE BEST WORKMEN 


ARE USING 


GROBET 
SWISS FILES. 


MONTGOMERY & CO.,, 


105 FULTON STREET, 
NEW YORK CITY. 








RACTICAL «= 
DRAWING.” 


Sy J.G. A. MEYER. 


This waluable series of 8 articles American 


faving been concluded, copies of the 
American Machinist containing 
them will be sent by mai! to any address | 
in the U.S., Canada or Merico, for i. 65, 
or single copies, 5 cts. each, postpai 


Order now before our tock | 
of papers is exhausted. 


ADDRESS: 


203 BROADWAY, 
NEW YORK. 


ODERN LOCOMOTIVE 
CONSTRUCTION.” 


By J. G. A. MEYER, 


This valuable series of 106 articles 
baving been concluded, copies of the 
American Machinist containing 
| them will be sent by mail to any address 
in the U.8., Canada or Mexico, for $5.20 
| or single copies, 5 cts. each, post paid. 


Machinist, 










The Sample 
Tells the Story. 


A sample of Dixon’s pure flake lubricating 
Graphite, with interesting and instructive 
pamphlet, 


Sent free of charge. 
JOS. DIXON CRUCIBLE CO., 
JERSEY CITY, N. J. 












CRRAGST OHTLET 


=== The National 
= Feed-Water 
Heater 


A brass coil Heater 
delivering water to 


the boiler at 210 


ew 


Fahrenheit 

ooo H, P. sold. 
Prices low. Satis 
faction universal. 


The National 
Pipe Bending 
Co. 
82 River St. 
New Haven, Ct. 


Ask your nearest Dealer, or send to the Manufacturers for 


THE LATEST AND THE BEST TWO JAW DRILL CHUCK. 


Strong, Accurate, Durable, Cheap, 


Made entirely of Steel, Body Solid, of but one 
piece of Metal, , 


Ask for Style B.—Holds from the smallest to 3¢ inch. 


THE E. HORTON & SON CO., Windsor Locks, Conn., U.S.A. 


Or CHAS. CHURCHILL & CO., Ltd., 


|CUSHMAN CHUCKS. 


We have Geared Scroll Chucks 
and have also added a 10'% Prices and discount on 












21 Cross St., Finsbury, London, England. 





recently improved our full line of 


inch and a 15 inch. 


application. 
Send for Lathe and Drill Chucks. 


THE CUSHMAN CHUCK CO., HARTFORD, CONN. 


LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im 
provements which greatly increase 
the durability and accuracy of out 
tools. Please investigate our claims 
We carry a large variety in stock, 
and design chucks and chucking 
tools for special purposes. Have 
you read our late catalogue 1 


our catalogue of all kinds of 








PEQ DRILL. 


' THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A, 


SECTION INDPT 








1884 PAT 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON, E. C., ENGLAND. 


SKINNER CHUCKS. 


Independent and Uni- 
versal Chucks,Combina- 
tion Lathe Chucks with 
patent reversible jaws, 
Drill Chucks, Planer 
Chucks and Face Plate 
Jaws, 


SKINNER CHUCK CO., 


SEND FOR CATALOGUE. New Britain, Conn. 





Jordan Planer Chucks, 
SEND FOR CIRCULAR. 


Cc. W.JORDAN, 
4 Wayne St., 
WORCESTER, MASS. 


INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 


Fst’d 1882. Strongest. Easiest to chang e 
Reversible J: tws (patented) giving 5 changes in- 
cluding every possible position. ILLUSTRATED CATA- 
LOGUE sent. Liberal discounts. Prompt shipment, 
Address VY. WHITLOCK, 

39 Cortlandt Street, N. WY. 
Works, 1300 Hudson, Hoboken, N. J. 











Write The Pratt Chuck Co., Ciay- 
ville, N. Y., U. 8. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 


solding and driving drills. 
FOREIGN AGENCIES: 
Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
ee” France; E. Sonne ‘othal, Jr., Nueu Promenade No. 5 


Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
, England. 


3est finish. 





Victoria St., London, E. C. 


STRANGE, BUT TRUE!! 
Taz New Process Raw Eine Gzans 


A New Revised and Enlarged Edition. ASTONISH THE 


pare MACHINERY WORLD. 
JUST READY. 1, 
They Outwear 


A COMPLETE ary ATISE any Metal. 


Tht Elecise-[)enosition of Mel als 


Comprising Electro-Plating and Galvanoplastic Opera- 
tions, the Deposition of Metals by the Contact and Im- 
mersion Processes, the Coloring of Metals, the Methods 
of Grinding and Polishing, as well as Descriptions of the 
Electric Elements, Dynamo-Electric Machines, Thermo- 
ites, and of the Materials and Processes used in every 

Jepartment of the Art. Translated from the German 
of Dr. George Langbein, Proprietor of a Manufactory 
for Chemical lroducts, Machines, Apparatus and Uten- 
sils for Electroplaters, and of an Electroplating Fstab 
lishment, in Leipzig. With additions by William T. 
Brannt, Editor of “ The Techno-Chemical Receipt 
Book.’ Second edition, revised and enlarged.  I|lus- 
trated by one hundred and thirty eight engravings, in 
one volume, 8vo, XXVIII and 430 pages (458 pages) 


Price $4.00 free of postage to any address in the world. 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE CouRT, CHicaGo. | DETROIT, 
New YorK OFFice, 182 FRONT Sr. MICH. 








Langbein’s Splendid Book on the Electro- 
Deposition of Metals. 


They require No 
Lubricant, 


They are Noiseless 
and Clean, 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N.Y.,U.S.A. 








Cy A Circular of 6 pages quarto, giving the full Table of S F A 
Contents of this splendid Book, w ith specimens of the illus j 
trations, will be sent ie, if postage to gee ons in any part 
of the world who will furnish us with his Made from best grades of Pig Iron for 
CP Our New and Enlarged Catalogue of Practical and ig achineryv Nectric . 
Sientite: Books, 8 pages, Brox anil. our other Catalogites, Light Machinery, Electric Work, etc. 
the whole vering every branch of ‘Se ience upplied to the 


irts,sent free, and free of postage, to any one in any part of 
the world who will furnish us with his address, 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.S. A. 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St,, Philadelphia, Pa, 


THE BURR & HOUSTON CO., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y, 











CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., W. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 












PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINCS, 
PACKINCS, 
ACCUMULATORS. 


. The W. & S. Hydraulic Machinery Works, ¢ 


WATSON & STILLMAN, PrRopRIETORS, 











BO000000000000 eae 


BVeEVeVsesessessesesesess 






Beam Punch. 


204, 206, 208 & 210 E, 43d Street, New York. 


Hy draulic Riv am 
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TWEDDELL’S 


HYDRAULIC MACHINE TOOLS. 


TWEDDELL, PLATT & FIELDING'S ‘ " PATENTS, 
For RIVETING, BENDING, FORGING. 
PUNCHING and SHEARING. 

With Necessary PUMPS and ACCUMULATOR, 


Also Special Plant for Riveting Water 
Mains in Position. 





Suppliedin Great Britain to all H.M Dockyards, The 
Fairfield Shipbuilding Company, J. & 


G Thomson, 
Penn’s, Maudslay’s, and all the Kailway Companies on 
the Continent -Krupp’s, Gruson’s, and all the German 
Dockyards and Railways, to Baldwin’s, Altoona, Roan- 
oke and Scranton Loco-shops, and the leading Ship- 
builders and Bridge-builders throughout the world. 


A. FALKENAU, 
{ith Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF catalina 


SUPERIOR 14 INCH LATHES, TOOL LICENSEES AND MANUPACTURERS 1 
GRINDING MACHINERY, HY- FIELDING & PLATT, Gloucester, England, 
DRAULIC VALVES. ETC A First-Class Representative 
4 + 4 49 4 *9 


Wanted in the U.S. 
Special Machinery designed and constructed. ee ee eee re 


Apply TWEDDELL’S SYSTEM, Limited, 


14 Delahay Street, - Westminster, London, England. 
Purchasers are Warned against Buying or 
Using Infringements of our Patents. 





Something New in Mechanics ! 
CEOMETRIC 
Boring and Turning Tool. 


An attachment to a drill press for boring and 
turning any geometrical figure, such as round, 
square, hexagon, octagon, triangle, diamond, star, 
oval, half-round, etc., in metals, wood or stone. 

For particulars and prices address. 


A. T. SHOEMAKER, 
115 Broadway, New York City. 








FLARD FIBRE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Rods, Tubing, Washers, 
for Electrical Insulation, Friction Bear 
ings, Noiseless Gears, Dust Guards, Pack- 
ing and General use in Machine Work. 


Send for Catalogue and Samples. 
DELAWARE HARD FIBRE CO., 
Wilmington, Del., 
Tasle Mark. And 15 Long Lane, London, E. C, 








AMERICAN GAS FURNACE CO., 


OIL CAS PLANTS 


GAS BLAST FURNACES and HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 





ENGLISH AGENCY: 
Chas Churchill & Co., Ltd., 21 Cross St,, Finsbury, London, E. C., England. 


NO KEYS. NO KEY-SEATING. NO SLIPPING. STUART’S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 


Can be attached or removed in a few seconds without 
injury to shaft or coupling. 


SIMPLEST and BEST In MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J. STUART’S FOUNDRY AND MACHINE WORSS, 
NEW HAMBURGH, N. Y. 








end) 




















ENCINE LATHES. 


22” and 24” furnished in lengths of 8, 10, 12, 14 
and 16 feet Bed. 
@ With all modern Improvements 
ap TT ey 


OUR PAT. RADIALDRILLS ARE BEST. 









Good Tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 


Dietz, Schumacher & Co., 
Cincinnati, 0., U.S. A. 








SOME SAY they are 
doing 60 per cent. some 
40 per cent., others as 
high as 300 per cent. and 
500 per cent. more work 
on our Double Saddle 
Turret Lathe than they 
formerly did, depending 
on the kind of work and 
their former facilities. 
Practically a “Screw Ma- 
Please write us for information. 





chine” for cast-iron work. 
THE LODGE & SHIPLEY M. T. CO., 
CINCINNATI, OHIO. 


~ ENGINE CASTINGS - 
44 to 2. H.P. Upright, Horizontal and Marine. Illus 
trated Booklet free on receipt of stamp. Gas Engine 


WITH OUR and Dynamo Castings. Small Boilers. Experimenta] 


NO. 3 FLEETWOOD SAW) a. 


A. Le. WEED & CO., 
Fitted for FOOT or STEAM POWER, 106 LIBERTY STREET, NEW YORK. 
A HANDY TOOL TO HAVE IN YOUR SHOP. 


Write for description and price to ¥) | A CS Hi i N ‘aa ed Y 
TRUMP BROS. MACHINE CO. ||| | Mi Reducing aud Pointing Wire 


MANUFACTURERS, \f || ESPECIALLY ADAPTED TO POINTING WIRE 
WILMINCTON, DELAWARE. RODS AND WIRE FOR DRAWING. 


FOR SALE BY For Machines or Information address the 


CHAS. CHURCHILL & CO., Limited, Manufacturer, 


No. 21 Cross Street, Finsbury, London, England | | 18 W. GOODYEAR, Waterbury, Conn. 
LATEST IMPROVEMENTS. 
NEW STYLE. 

NEW PRICES, 
Waltham, Mass. GROWING RAPIDLYin FAVOR 


: Fe DRILL AND TOOL CO. 


3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 








A 






















AMERICAN WATCH TOOL CO 











Lruand, Fauucowen & Noxtow Co 
WET EMERY GRINDER. 


Any amount of water easily applied without the 
use of Pump, Hose, Treadles, Cocks, or any of the 
objectionable features common in this class of 
Machine. Truing Device, which is inexpensive, 
does the work perfectly and quickly. The whole 
rig practically as simple as the old-fashioned grind- 
stone trough and much more effective. Send for 
circular. 


LELAND, FAULCONER & NORTON 60., 


96 TO 106 BATES STREET, DETROIT, MICH. 











ADAMS 


Automatic Bolt-Threading & Nut Tapping Machine. 


Made in all Sizes to Cut from 1-4” to 6”, 


The simplest and most durable machine in existence. The thread- 
ing head is made entirely of steel. No tinks, levers, springs, caps, 
cases, blocks or die rings in or about the head. Separate Heads 
one aoee eur Write for descriptive circular and price 


Capito Mig. Co., 125 to 137 Rees St, Chicago, | I, ae fA. A. 


Agents for Great Britain, CHARLES CHURCHILL 
21 Cross Street, Finsbury, London, E. C., England. 


ARMSTRONG TOOL HOLDER 


A Practical Substitute for Forged Tools. 








Endorsed by every good mechanic who 
has given it a trial. 
FITCHBURG MACHINE WORKs. 

FITCHBURG, Mass., Dec. 5th, 1892. 
ARMSTRONG Bros, TooL Co. 


Gentlemen :—We have been using the Arm- 
strong ‘Foo! Holders in our works tor the past 
seven months, and we are very much pleased 
with them. We have tried several other styles 
of tool holders but until we tried yours, had 
not found one that was satisfactory to us and 
to our lathe men. No machine shop should be 
without them. In the near future we shall 
send you further orders. 

Yours truly, J. L. CuapMAn, Supt. 


MANUFACTURED ONLY BY 
ARMSTRONG BROS. TOOL CO., 
78 EDGEWOOD AVENUE, CHICAGO, ILL. 


CHAS CHURCHILL & Co. L’t’d, London, English Agents, 


OUR NEW No. 3:2 


MILLING MACHINE 


now READY For 


IMMEDIATE DELIVERY. 


WRITE FOR 


SPECIAL CIRCULAR AND PRICE. 
2s < &> 
OTHER SIZES AND STYLES MADE. 


MACHINE TOOLS 


OF ALL KINDS IN STOCK. a 
THE GARVIN MACHINE GO., ™!°""4x7,c1xe" 50s 


NEW YORK. 











28, 1 





Patent Feb. 














BORING AND TURNING MILLS. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Bit Stock Drilis, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck 





Lathes, 
Planers, 
Drills, 

Slotters, 





ENGINE oe 


WAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 
Manning, Maxwell & Moore, 
Selling Agents, 1!!! Liberty St., New York. 
515 Phenix Building, Chicago. 


New Maven, Conn. 


W. C. YOUNG MFG. CO., "ssc" 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 











The _Eininnali AT ng Machine vo 


ene 7 


S UNivERSAL CUTTER. 
6 REAMER GRINDERS. 
mand CTF aval fatat-¥ i en Oe 








NEW HAVEN MANUFAC’G CO., | 






D, SAUNDERS’ SOM, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Stéam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


” Steam and Gas Fitters’ Hand Tools, 


21 Atherton St., Yonkers, N. YW. 





SEND FOR CIRCULAR. 





JONES %& LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE. 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATA». ¥ 


ibs ie 8t., N.Y, 
bake St., C hicago 
1 & Arch Sts., Phila, Pa 
~ 














- Capacity 
WS 2 in, diameter, 
scditiniais 24 in. long. 
2 BY 24 FLAT TURRET LATHE. 


YES We build CUTTING OFF 
» Yes, we try to keep ’ 9 
up with the times, Don t You H 
Yes, our NEW TOOL BLOCKS are great. 
Yes, our ACCELERATED SPEED MACHINES 
do double the work in the same time. 





Ua, 





MACHINES. 









P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 


Yes, we will gladly send you circulars. 


HURLBUT-ROGERS MACHINE CO., 


SOUTH SUDBURY, MASS. 











wSELF A MECHANICAL 


SELF A 


THE CORRESPONDENCE 


The course embraces instruction in Arithmetic, Algebra, Geome 
Steam and Steam Engines, Strength of Materials, Applied Mechanics, 
Moderate © harges. 





Diplomas Awarded. Send for Free Circular Giving 


or qual- 
ify to 
take 


ENGINEER OR DRAUGHTSMAN: 


charge of, or to superintend the manufacture of Machinery, by devoting your idle hours to Home Study, by the method a 


SCHOOL OF MECHANICS, SCRANTON, PA. 


try. Trigonometry, Elementary Mechanics, Hydromechanics, Pneumatics, Heat, Mechanical Drawing, 
Boilers, Machine Desig cn, Electricity, Ete. To bes gin, Students need only know how to read and write. 








DRAPER MACHINE TOOL CO., 


successor TO LATHE & MORSE TOOL CO., 
WORCESTER, MASS. 


LATHES AND PLANERS. 











MONEV SAVED. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


CURTIS, 








Comsinep Dritt anp CounTERsINK For CenTERIne Larue Work 
Size of body 3-10 in.; Drill 4 in. and 3-32, or same size each end, 
pd ** 8-100 and 7-100. 
e ©< 64in.; ‘* 1-16inch. Price $1.50 per doz. 
J. rT. *SLOCOMB & CO., Providence, R. |. 


|F YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to THE Jongs Bros. ELEcTRIC 
Co., 28-30-32 West Court St., Cincinnati, O. 


BARKER’S IMPROVED > 
CENTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


Every Machine Guaranteed. 
MANUFACTURED BY 


| WM. BARKER & CO., Cincinnati, Ohio. | 























SEND FOR c IRCULAR. 





BORING AND 


TURNING 


MILLS, 
FAS, & 6 ft Swing 
H. Bickford, 


LAKEPORT, N. H. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


’ Shaping Machines, 
Drilling Machines, 









fall Particulars, 
| 






| / CATALOGUE | 
NEARLY 


OF OVER | 
| 500 300 PAGES 
DIFFERENT ~~ SENT ON 
MACHINES. APPLICATION. 





THE ECAN CoO., 


239 to 259 W. FRONT ST., 





Cineinnati, Ohio, U.S. A. 
Makers of WOOD-WORKING MACHINERY 
FOR ANY CLASS OF WORK. 











at World's Fair. | 


THE PERKINS DRAW STROKE TRIMMER, 





| WE TOOK THE “GRAND HONORS " 





fe ah Benet Bolt Cutting | Machines. 
rkers Latest a 


Best Des sign. Infringers 
CHAS. CHURCHILL & ILL & 00., Lt'd, 
21 Cross St,, Finsbury, London, 


err pry Ty spear 


Prosecuted. Trial, not 
orders, solicited, 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 
Manchester, England. 











su! 
. 30 < 
2° il utoN 2 SYRACUSE,N.Y 


aah HAWARAAR ee 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y 











MABE YOUR TOOLS WITH A STEEL S™ XP. 
XWE OWIO STAMP WX) 
123 CHAMBLAIN “ST. 
CLEVELAND. OA/0. ) 
SEND FOR PRICE LIST NO. 4e 















49 Jacdesplig “}§ wopaey 99 








SMALL CRANKS 


W. D. FORBES & CO., 


MILLING CUTTERS, 


AND HOBOKEN, FINE TOOLS, 
ENCINE PARTS N. Jd. SPECIAL MACHINES, 
MADE. 1300 HUDSON STREET. HARDENED ARBORS. 





THE ERIE KEY-SEATING MACHINE. 


MANUFACTURED BY 


THE BURTON MACHINE CO., 
2 “Ei, ane h wy 











Portable Key = Seat 
ing nc chine, whic 


fully meets all the 


gtr TOOL 60, 







— 
x | 2 requirements of 
Ss machine shop, They are furnishe 4 
’ N. E. Cor, Water & Market Sts, eS with one, two or three Arbors as 
Hamilton, Ohio, U. S. A. i) desire a, ti ) cut an y width of ke ras eat 
h. P ca up to 2 1-2 inches wide. 
MODERN & 1 5-16 inches Arbor works 
. in all bores from 1 15-16 
” 
16”, 22 22”, 26/7 , 32” and 367’ = inches to 3 inche ‘dia meter, 
Back Geared and Power Feed A —~ and cuts seats “12 inches 
2 7-16 inches Arbor works Rn. all bore from 3 7-16 inches t& 
6 inches diameter, and cuts seats 16 inc # 8 long 
4 7-16 inches Arbor we oy in all bores “fro om “47-16 inches t 
14 inches diameter, and cuts seats 26 inches ons 
With an attachment for the purpose seats can be " in holes 
A SPECIALTY. as small as 1 inch diameter, by one passage of the « 
a R., the work is heavy and too large to be place 4 on mac chine it 


P 
detached from stand and used as portable macbin¢ 











BACK VOLUMES OF THE 


AMERICAN MACHINIST 


for 1880, '81,’82,°83, ’84, ‘85, ’86,’87,'88,’89, 


a few may be still be had at the regular rate 
of $3.50 per volume bound, or $2.50 unbound. 

A few volumes for 1890, 1891 and 1892 
are also obtainable at the regular rate of 
$4.00 per volume bound, or $3.00 unbound. 
Bound volumes, being too heavy to go by 
mail, are sent by express or freight as de- 
sired. Transportation charges payable at 
destination. Address, 


‘ AMERICAN MACHINIST, 
203 BROADWAY, - NEW YORK. 


FOOT iba LATHES 


For Electrical 
and Experimen- 
tal work. For 
Gunsmiths and 


NF Tool Makers. For general Ma- 
“& chine Shop Work. 


High grade tools ; elegant in design, superior in con- 
struction. The best foot power lathes made, and quality 
considered the cheapest. Send for catalogue and prices. 


W. F. & JNO. BARNES Co., 
1995 Ruby St., ROCKFORD, IIL. 


ENGLISH AGENTS, 


CHAS. CHURCHILL & CO., Lro. 
21 Cross ST.. Finsaury. LONDON, E. C.- ENG 
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WM. SELLERS & CO,, incorporated, THE HILLES & JONES CO., 


PHILADELPHIA, PA, WILMINGTON, DEL. 


MANUFACTURERS OF —MANUFACTURERS OF— 


MACHINE TOOLS, WACHINE TOOLS 


TRAVELING CRANES AND SWING CRANES, For Boiler Makers, Bridge Builders, Ship Builders, Railroad 
Operated by Electricity, Shafts or Inde- Shops, Locomotive and Car Builders, etc. 


pendent Engines. Cie ; VERTICAL, miL.1.tm ‘ai 
Turn Tables, Testing Machines, a. «. Lut shows our hate L G CHINE, 
tor General Machine Shop and Locomotive work. 


Pulleys, Hangers, Couplings, Ete, 
LOWVILLE IRON WORKS CO. “wry 




















== /NJECTORS FOR ALLCLASSES OF BOILERS. ==—— aS 
MANUFACTURERS OF 


TE ie ALLSTATTER 60., STARRETT'S: FINE PU 















HAMILTON, OHIO, U.S.A. y 
For Boiler and 
OVER 300 VARIETIES AND SIZES OF \ | Feeding, other 
rb — a | Elevator purposes. 
©. =e om semen [eee Work i Send for 
i . FAS Pulp Mills, ¢ BM Circular. 
dina NS | Ee 








7 JEANESVILLE IRON WORKS, 


JEANESVILLE, LUZERNE CO., PA., 


BUILDERS OF 





Skilled mechanics prefer them. 
Live dedlets sel them. Seda SPECIAL PUMPS OF ALL KINDS. 


a eS a ere DUPLEX OR SINGLE, 


i weium«:- ins oo SIMPLE OR COMPOUND. 
apie eggeic once { ar P A (Tt s . = — Se MINE Pumps, SINKING PUMPS, PRESSURE 
C - : : PuMmMPs, VACUUM PUMPS, ARTESIAN WELL 
runGHES AND SHEARS AT om JL, MASS., U 24 IN. X 10 X 12 IN, DUPLEX OUTSIDE PACKED P.UNG-R PUMP. Pumps, Power Pumps, Ertc., ETc. 


WELDING MACHINES | tsaaeirmeeeacace DE} Le 
PoE AGT 


AND DROP HAMMERS, | taskEee eats 
WE HAVE A FINE LIST OF ms —saQaaMTy Maa aA bs aS all 


DETRICK & HARVEY, Ta 
itt) FOR PREVENTING RUST ON BRIGHT SURFACES, 
4 , OPEN SIDE PLANERS Is not only USEFUL 
i. Ready for Immediate Delivery. era on 
\ Z aE 
idee) SPECIAL MACHINERY. ae ee 


MACHINE CO., 
Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Steam Bngines, &e. 







































Manufacturers, 


| 4 
Baltimore, Md. 


: : STEVENSON, BRO. & CO., 
oa ESTIMATES GIVEN ON MACHINES |To learn all about it address 132 South Second St., Philadeiphia. 


ee ae IN QUANTITIES. POST YOURSELVES ON THE MERITS OF 


NIGHOLSON’S EXPANDING MANDRELS 


n ; P F i G | t |. AND YOU WILL BE PLEASED WITH THEM. 








$5.00, $2.50 and $1.00. 


Come boys drop that Hammer and Chisel 
and try your hand at an Add. 

We will give the above amounts in any of our 

fine tools for the three brightest and best, original EVERY STYLE, SMALL OR LARCE. 


four to ten line advertising the STANDARD | 1100 sizes IN STOCK. SEND FOR CATALOGUE. Ww. H. NICHOLSON & "CO., ARTHUR'S “UNIVERSAL . ROPE GRIPS, 


TOOL CO.’S MECHANICAL FINE TOOLS. BOSTON CEAR WORKS, eaneaavuntinn on Save the Expense of Hoisting Goods by Man-power. 


eit, LEVER ROPE. 


ARTHUR'S PATENT, SEPT. 22,1891. 




















2 , F 35 Hartford Street, BOSTON, MASS, Have you Power in your Building, or 
Picture Book Free. — Children Cry for it. , M ECHANICAL SPECIALTIES, ve “pat ag de Bl Gas Motort you 
Standard Tool Co., Athol, Mass., U. S. A. WILKES BARRE, PA. tous” THE ARTHUR CO., ss! Mechive yor. 





_ THE HENDEY MACHINE CO.., 


TORRINCTON, CONN., 


MANUFACTURERS OF 


Bae J Inprve Pillar and Traverse Shapers, 


——AiD-— 


THE HENDEY-NORTON ENGINE LATHES. 











We aaka in stock for immediate delivery, one Trav- 
erse Shaper, 20 in. stroke by 60 in. traverse of head, 
and one 30 in. stroke by 72 in. traverse of head. We 
will sell these two machines at greatly reduced prices, 
if sold within the next 60 days. We also have in 
stock 15 in., 24 in. and 25 in. Pillar Shapers. We 
also have for immediate delivery, 14 in., 16 in., and — 
18 in. Hendey-Norton Lathes, and have 20 in. and 30 in. 
in the works. Send for Illustrated Catalogue. 
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THE BUCKEYE ENGINE GO., SALEM, OnI0,| | 


have received awards at the World’s Fair as follows: 


One Medal and Diploma and two Special Diplomas on Simple Engines, 


MEDIUM AND HICH SPEED, 


TANDEM COMPOUND AND CROSS COMPOUND CONDENSING AND TRIPLE 
EXPANSION FOUR CYLINDER CONDENSING ENGINE, 


ALBANY STEAM TRAP Co., ALBANY, N.Y. 





STEAM TRAPS, STEAM PUMPS 


AND GOVERNOR COMBINED 


FOR PUMPING 


HOT CONDENSED WATER, 


AND ® Renewable Seat and Dise 


PUMP GOVERNORS. VALVES. 


“OTTO” GAS ENGINE WORKS.) ™2xe02°=>C TE AME MOINES 


SERVICEABLE 
SCHLEICHER, SCHUMM & CO., 12 to 100 Horse Power 


BOILER 
FEED PUMPS 













Every Engine —~ Adapted to Heavy, 


33d & Walnut Streets, 245 Lake Street, vaned wetted ea 
Philadel phia. Chicago. Tubular & Firebox 
New York Agency, 18 Vesey St. = ee BOILERS 
35,000 SOLD. Es a 


= on hand § for immedi- 





CHANDLER & TAYLOR CO. INDIANAPOLIS, IND 


The Moore & White Co,, 


15th St. & Lehigh Ave., 
eer PA. 
MFRS 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 





3 nie cubtuak The " Moore & "White " 
onmannen ' Friction Clutches 





“OTTO'’ GAS ENGINES AND PUMPS. 


Consume 25 to 75 Per Cent. Less Gas than ANY 
other Gas Engine doing the same work. 


iil CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Condensing Corliss Engine 
on Independent Condenser. 


HANDSOME CATALOCUE FREE. 
THE CONOVER MFG. CO., 
39 & 41 CORTLANDT STREET, N. Y. 


The HOPPES Live-Steam Feed Tae Tie 


Guaranteed to Prevent Scale in Boilers. 
=\ Using any kind of water. Hard Sheet Steel Troughs 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD. OHIO. 


RAND DRILLCO., = The Almond Coupling 


NEW quarter turn 
We were awarded the highest premium at the motion to replace 
WORLD’ nove UMBIAN EXPOSITION \ quarter turn belts and 
n the following: = bevel gears. 
DUPLEX COMPOU ND STEAM AND COMPOUND , TR. ALMOND, MFR.. 
AIR COMPRESSOR AT MACHINERY HALL, 
and the following Exhibited at 83 and 85 Warhioaten Street, 
MINES AND MINING BUILDING, BROOKLYN, N. Y. 
mee Fees tree cee . 
STRAIGHT LINE COMPRESSOR, 
LITTLE GIANT ROCK DRILL, 
ITLE GIANT HOCK DRIL THE VERNON COUNTING REGISTER. 
FURNACE TAPPING DRILL, i] Positive Motion, Steel 
Gearing, Brass Wheels. 
Absolutely Accurate 
at High Speed. 


SHAFT nt R, 
For Counting Strokes 


Cut-off Couplings. 


Send for Circulars. 

































NOIsSELEss. 
HT 1) 





cones MN 
of Engines, Pumps, 


DERBY BIT, AND 
AWARD ON COLLEC TIVE, EXHIBIT OF COM- 
Speed of Shafting and 
Automatic Machines, 


PRESSORS AND DRILLS. 
Registering Fares in 





RAND DRILL C0., 23 Park Place, N, Y. 











STEAM YACHTS USE Turnstiles, etc., etc. 


INE WORKS 
Compound ENGINES THE DAVIDS MACHINE aa” 


gp ean. eit OFFICES: 129 WORTH ST., NEW YORK. 











and save one-third boiler capacity. M ff t p rt i] ill. |= 


Ba The Coulter & McKenzie Mach.Co. 
= UNSURPASSED Weighs 42 Ibs. and 


540 Water Street, 
drills from %% to 
ASA 


BRIDGEPORT, CONN, 
1% inches diam- 
DAY STEAM, |neainer. 


eter. 
LEN GING : : 
Simpson's Centrifugal Will work in 


Steam Separator. | @"Y position. 











Runs with Steam 


—OR— 


Compressed Air. 





For Supplying Clean ont Dry Steam 
to Engines, Dry Hous ete. - 
Pla ce Separator as close to engine me 
as possible, the steam taking a spiral 
course between the thre ads causes 
the water to be thrown by centrifugal 
force against the outer walls, while the 
dry steam goes through the small holes 
to center of pipe. Steam can enter at 
A or B, as convenience may require 


also used inp conveying steam long alee 
tances, for Gieom Hamme ors , Dry Ho uses, 


Manufactured by 





RT Redes mentees‘ atvar | E.G. TIMOLAT, 
CFYSTONE ENGINE & MACHINE WORKS, “ld for Circular, Pg Bak Se, 
Fifth and Buttonwood Streets, Philadelphia. i NEW YORK. 












MANUFACTURERS 
~__—~dOF IMPROVED s- 


CORLI RLS; STEAM ENGINES 


| So pul Serr rar 
ONTRACTS “3 ~ 
TAKEN FOR LOMPLETE Pry Eee d —— 


“ FRICK COMPANY, 
f\ i 


Pemse pe, ECLIPSE CORLISS ENGINES 


We 40 TO 2,000 H. P., ALL STYLES. 

17% Send for Illustrated Catalooue, 

: ; ALSO BUILDERS OF : 
Electric High Speed Engines uc. 

Ice-Making and Refi zerating Machinery, 


2 ON ee 


AUTOMATIC 
ILIGIC SPEED Bt Ais ES 
OF on WESTON Min Ca., 


PAINTED POST, N. Y. 
ESENTATIVES 

















bate open 






(Tandem Compound.) 


WESTON 


\i 
HIGH PRESSURE BOILERS Ax 
JULIAN SCHOLL & CO. 126 Liberty St., N., 


AND 
GEO. D. HORFMAN. R82 Lake ek + Chicago 


COMPLETE POWER PLANTS RCE RE 


ZT CASE AUTOMATIC HIGH SPEED ENGINE 


SIMPLICITY, COMPACTNESS. 
Automatic Lubrication, Perfect Regulation, 
The Latest Development in High Speed Engine Building. 
BUILT IN SIZES FROM 2\¢ to 25 H. P. 


7 Manufactured by THE J. T. CASE ENGINE CO.. 


New Britain, Conn., WM. S. HINE, Gen’!I Sales Mgr. 


PIERCE & MILLER ENGINEERING CO., Selling Agents for New 
York and Export, 42 ¢ ‘ortlanat Street, N. Y. 


PHILADELPHIA CORLISS ENGINES, 


Simple, Compound and Tripte-Expansion, 
ALL SIZES. 


Philadelphia Engineering Works, Ltd. 


Mifflin St., East of Front, PHILADELPHIA, PA. 





4 























38 Cortlandt Street, New York City 
, OSwEso, 18 South C anal Street, Chicago, 1i) 
“of tafe er Street, Boste Mass. 


ch Stre et, Philadeiphia Pa, 


ENGINEERING CO. 
NICETOWN. 
PHILA, 
49 DEY ST. 
NEW YORK. 


Elevators, Conveyors, Manilla Rope Power Transmission Machinery, Ewart Detachable Link Belting, 
Dodge Chain, Howe Chain, etc. (Chicago-Link-Belt Machinery Co.) 


EVANS Biull. CONE CO. 


eee 


HANGING AND ine | . Wey “¢ 
i W.H: D) JAKE, 

















nent MADEIN ALL SIZES. | [ABepmR MASSILLON 0.05 Ase 
Thousands in use trans f Freicon ¢ church or 


mitting from 1 to 50H. P. For | 
information address, | 


No. 85 WATER STREET; 
BOSTON, MASS. 


iy Machinery. 


Complete Outfits for Bolt and Car Shops. 





Catalogue on Application. 


. Bolt Cutters, Bolt Pointers, 

Upsetters and Benders, 

Bolt Headers, Nut Tappers, 
Nut Machines, 

Washer Machines, Car Link and Pin Machinery. 








The National Machinery Go., Tiffin, 0. 
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BROWN & SHARPE MFG. CO,, 
PROVIDENCE, R. I. 


MICROMETER CALIPER No. 75. 


ENGLISH OR METRIC MEASURE. 


Patented April 23, 1878; January 22 1884. 


This Caliper is shown half size in cut and 

measures all sizes less than une-nalf inch 
by ten-thousandths of aninch. The meas- 
urements can be read directly from the 
barrel; the screw bas fifty threads and the 
barrel is divided into two hundred equal 
yarts, 
This Caliper will be found of service to 
wire drawers, watchmakers and others who 
desire fine measurements and whose work 
is of such a class that a Micrometer Caliper 
can be used when — ed on a bench. 

This Caliper is also made to measure all 
sizes le-s than thirteen millimetres by 
hundredths of a millimetre. 


ee Pe CK & HICKMAN, 280 Whitechapel Road, 
London, E. 

G enwany—SC HUCHART & SCHUTTE, 
strasse, Berlin, C. (Small Tools). 

Quasar — G. DIECHMANN Ansbacherstr & 


59 Spandauer- 
5 Berlin, W. 


62 

FRANCE — FENWICK FRERES & CO., 21 Rue Martel, 
Pari 

FRANCE —'r. G —— RGER, 140 Rue de Neuills 
pore aux (Se eine 

CurcaGo, ILL. PRE 'D. A. RICH, 23 South Canal St. 








tHE NILES TOOL WORKS o., 


MACHINE TOOLS *, 


HAMILTON, 
OHIO. 





NO. ‘3 HORIZONTAL GORING AND DRILLING MACHINE, 


NEW YORK, BOSTON, PITTSBURGH. 


Correspondence Solicited. 


JENKINS STANDARD PACKING 


for Steam or Joint Packing, has no superior. 
It is manufactured in all thicknesses. It is 
not loaded to increase weight. Does not rot 
or burn out. Every sheet is stamped with 
Trade Mark, like cut. 


JENKINS BROS., 


NEW YORK, PHILADELPHIA, BOSTON and CHICAGO. 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


BUILDERS OF 


METAL-WORKING MACHINE TOOLS. 


FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, STEAM FORGES, 
SHIP-YARDS, BOILER SHOPS, BRIDGE 
WORKS, ETC., ETC. 


CHICAGO, PHILADELPHIA, 











NEW YORK OFFICE, Equitaste BUILDING. 
GEORGE PLACE, Agent. 


SPUR- AND SPIRAL-GEARED 


(‘““SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A. GRAY CO., 


477-483 Sycamore St., CINCINNATI, O. 
EBERHARDT’S PAT. TOOL HOLDER. 


Se 


1g x1%4x9 
1x 15% 16 


———— 
——. 


VgXWV4X7 
1x 1% x 13 


“sited xq! 
ee hey econ 
1x15 x 13 te i /, 


\ eid 
For LATHES, PLANERS AND me erica 
IT NEVER REQUIRES FORCING. 2X tx 
NO STOCK OF HEAVY STEEL ON HAND. == 
WILL SAVE ITS COST IN A FEW DAYS. 
WRITE FOR DESCRIPTIVE CIRCULARS 
To COULD & EBERHARDT, NEWARK, N. J. 





| 20 SIZES. 

From 22/’x22’’ 
to 96x72” any 
length. 














Nol NOS 


1% * 13/, x12 


©“ Giteommemas 


Pi 


2 


MANUFACTURE 


GANG DRILLS 


of improved design, with two, three, 
four and six spindles in fuur sizes. 
The spindles are made of tool steel 
have steel boxes hardened an 
ground, with provision for adjust- 
ment for wear. Tables are counter- 
balanced. Ask for the 


MACHINISTS ” CATALOGUE. 


WESTERN BRANCH: 
98 Washington Street, Chicago, III. 


PRATT & WHITNEY CO., ***"25%,908% 





BILLINGS’ PATENT 
COMMUTATOR BARS 


FOR GENERATORS AND MOTORS 
Drop Forged from One Piece of Unalloyed Copper. 


THE BILLINGS & SPENCER CO., Hartford, Conn. 


England-—-CHA RLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, faris, Russia—]. BL OCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


TURRET ENGINE 


LATHES. 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


MANNING, MARWELL & MOORE, 


a and Dealers in all kinds of 


avcursisis TOOLS AND SUPPLIES. 



































MACHINISTS’ 


SWING. 


ENGINE LATHES 
17 TO 50 IN. 


on application. 


Lowell, Mass, U.S. A. 


The Celebrated 
F. E. REED 
) 16-inch Swing 
( Engiue Lathe. F 


FROM 


111. 113 LIBERTY ST., NEW YORE, 
We carry the largest line of Tools and Supplies in the City. 





GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 





PRICES REDUCED 


i Wek L DRL. 


LARGE STOCK, 
QUICK DELIVERY. 


Write for Catalogue and Prices. 


W. P. DAVIS, 


Rochester, N. Y. 


= Le 





ices J. M. ALLEN, Presipenr. 
aes Si - WM. B. FRANKLIN, Vice-Presrpent. 
DROP FORGINGS F. B. ALLEN, Seconp VicE-PRESIDENT. 


= WOOD | WORKERS VISES — J.B, Prerce, SECRETARY & TREASURER, 


THE ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE CHEAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 to 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices. They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE CoO.,, "ti 


See our Advertisement on page 18, 








PAT. DEC. 5, 1882, 
PAT. DEC. 4, 1888. 
PAT. AUG. 25, 1885. 








Manufacturer 
iJ.M.CARPENTER —& 
PAWTUCKET.R.I. 





Patented July 17, 1891. Not aa infringement. 


APS & DIE 





